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Editorial Notes. 


THE disquieting number of recent accidents on the 
British railways, following the serious disaster at 
Sevenoaks in the summer of 1927, has roused interest 
again in the problem of safety. Considerable publicity 
has just been given to an automatic brake which 
employs a light-sensitive device to operate it, but from 
inspection by the railway authorities this appears to be 
no improvement upon an electrical system already 
available. Yet the value of scientific discovery in the 
prevention of accidents cannot be over-estimated, 
and it is far from satisfactory that existing safety 
appliances are still only sparsely employed. As 
Lord Monkswell points out on another page, however, 
it is hopeless to look either for the introduction of the 
highest class of machinery or for its proper utilization, 
unless sleepless vigilance and energy inspire the 
proceedings of the men who exercise the supreme 
control over our railways. An effective connexion 
between signal and engine brakes, for example, is put 
down extensively on the London sections of the Great 
Western Railway; wherever practicable it surely 
ought to be extended at once throughout the country. 
Allowing for differences in local conditions, the public 
should demand the reason for the evident delay in 
such vital matters. 
* * * a * 

The British Science Guild’s long-promised report 
on the reforms needed in the patent system is reviewed 
in this issue, with particular reference to the scientific 
worker. The matter has a wider bearing on the 
unemployment problem. A good patent system tends 


~ 


to encourage inventions of the pioneer type—that is, 
inventions which break new ground, create new 
demands, and so absorb surplus labour. On the other 
hand, a bad patent system may do harm all round 
by hampering industry. The British Science Guild 
believes that the proposals in its report will, if adopted, 
go far to remedy some of the well-known defects, 
such as the grant of numerous invalid patents, and 
the exasperating and costly delays which at present 
harass the inventor. The committee which drew up 
the report had some difficult problems to solve, but 
thanks largely to the patience of the chairman, Dr. 
Eccles, they have succeeded in thrashing out a 
considerable number of practical proposals. 

* *K * *k * 

Most inventions are so simple that we only wonder 
why they were not thought of before. From the 
technical aspect this is the chief comment to be made 
on the “ vitaphone,’’ a talking film apparatus employed 
last month for the first time at a London theatre. 
Unlike the ‘“‘ movietone,’ in which sound and 
action are produced from a single film, the vitaphone 
merely consists of a gramophone operated in unison 
with the cinema projector. A disadvantage of this 
method is that synchronization is liable to be 
imperfect, the record being set in motion by human 
aid, but the performance we witnessed was remarkably 
exact in this respect. In the movietone the two 
elements are inseparable, as the sound waves are 
themselves photographed side by side with the pictures 
on the film, from which they are made audible by a 
light-sensitive device. The volume of sound so 
obtained is weaker than from the gramophone, but 
this factor is compensated for by the absence of needle 


‘scratching ’’ which is noticeable in the vitaphone. 
* * * * * 


The more interesting aspects of these inventions 
is their probable influence on the technique of film 
production. There are still conservative critics 
who refuse to recognize the cinema as an art, and just 
when it may be said to have established in this respect 
definite claims, these are likely to be overshadowed. 
The change from regarding the film as a substitute 
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for the living actor, to a medium which is capable of 
special effects, has been given great impetus by such 
productions as the German film ‘“‘ Metropolis.’”’ The 
limitations of the stage have been discarded for vast 
effects with an entirely separate technique, and should 
speech now be. generally demanded in_ cinema 
entertainment, these new effects are bound to suffer. 
* * * * * 

The British Association has now issued a preliminary 
programme and invitation circular for the South 
African meeting, to be held next year from 22nd July to 
7th August in Cape Town, Johannesburg, and Pretoria. 
The meeting will take place under the auspices of the 
South African Association for the Advancement of 
Science, who are at the same time holding their 
twenty-seventh meeting. After the opening session 
at Cape Town the members will have an opportunity 
of breaking their journey to Johannesburg at 
Kimberley, and there availing themselves of the 
invitation of the De Beers Consolidated Mines 
Company to view the operations at their diamond 
mines. The final proceedings at Pretoria will be 
followed by a= series of interesting excursions. 
Members will be able to travel over five thousand 
miles by train during forty days in South Africa, and 
still be back in England in September in good time 
for the start of the University term. 


* * *k * * 


lollowing our reference last month to the Zimbabwe 
ruins, which the Association will investigate, some 
preliminary results are reported by the German 
expedition now working there. According to the 
Morning Post, the theory that the ruins are the remains 
of a native fortress is derided by Dr. Frobenius, the 
eminent German _ archaeologist, who holds’ that 
Zimbabwe was the chief mining town of an ancient 
race, with ramifications over a vast area. Although 
unable to state yet to what remote period they 
definitely belong, he says that these ancient people 
not only had enormous knowledge of geology, but 
possessed technical mining skill of which even we of 
to day are ignorant. Shafts have been discovered 
sunk with perfect accuracy to a depth of fifty feet, 
with drives underground extending eighty feet and 
perfectly shaped. When investigating among the 
natives Dr. Frobenius found many ancient mining 
tools used as ornaments, which may have been stolen 
by their ancestors from the dwellers of Zimbabwe. 
He anticipates spending another year in South Africa. 


* * * * * 


The Second International Conference and Exhibition 
on Light and Heat in Medicine, Surgery, and Public 





Health was held a few weeks ago in the Imperial 
Institute, University of London. These were organized 
under the auspices of the British Journal of Actino- 
therapy, and were primarily intended for those 
professionally or commercially interested. There was, 
however, much to interest the public both in the 
exhibits and the progress that they represented. 
Discussion has lately occurred in the Press on the 
dangers of the unsupervised practitioner in this 
department of healing, yet there are now lamps on 
sale that have been designed to meet the “ requests 
from the medical profession for a mild power ultra- 
violet ray lamp that could be used in the home without 
supervision, particularly for ailing or weakly children 
’ The exhibits 
showed the increasing use of ultra-violet rays and 
“radiant heat’’ for the prevention, detection, and 
cure of disease. [or example, a demonstration was 
given proving the value of certain rays in detecting 
ring-worm of the scalp—the diseased hairs showing 


without possibility of danger.’ 


up by their fluorescence on exposure. 


* * * * * 


The first attempt to be made in England to provide 
an adequate electricity supply in a rural area, along 
the lines of established practice in other countries, 
will, it is hoped, be the outcome of a scheme prepared 
by Mr. R. Borlase Matthews for a large area in 
Lincolnshire. One of the most obvious reasons for 
the backwardness of our rural electrification is the 
exceedingly high cost of transmission and distribution 
lines in this country. This is largely responsible 
for the fact that, whereas in Germany 90 per cent 
of all agricultural land is in districts where an electric 
service is available, here there are only about 2,700 
farms connected to power mains. More than the mere 
existence of an electricity supply is needed to make 
rural electrification a success. An appreciation of its 
drudgery-saving qualities is best aroused by an 
intensive propaganda campaign. When the rural 
dweller realizes, for instance, that the use of electricity 
for lighting is cheaper than the employment of oil 
lamps, and that electric motors can pump water more 
cheaply than can be done by hand, he will become 
eager to be connected to a public supply. 

* * * * * 


‘ , 


An important series of articles on the “ next step’ 
in various sciences will begin in January. Con- 
tributors already engaged include Sir John Keith 
(Wireless Broadcasting), Colonel the Master of Sempill 
(Aviation), Professor J. Arthur Thomson (Biology), 
Mr. O. G. S. Crawford (Archaeology), Dr. Crommelin 
(Astronomy), and Mr. Frank Debenham (Exploration). 
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Railway Accidents and their Cure. 





By Lord Monkswell. 


The recent crop of accidents on the British railways 


brings the question again to the fore, How far 1s 


such disaster preventable by scientific means? Lord Monkswel!l examines the present safety arrangements, 
and combines severe criticism with some constructive proposals of the highest importance to the public. 


As soon as the first railways were opened it became 
apparent that the question of the safety of the new 
means of transport was one of great importance. 
The small resistance to traction of vehicles running on 
iron rails which is the great advantage of a railway was 
also the thing that rendered the problem of controlling 
them so difficult. The impetus of a train running 
at high speed was so great that it was impossible for 
a driver to see far enough and clearly enough to be 
sure that no obstruction lay in his path, and, owing 
to the low degree of friction between wheel and rail, 
handbrakes on the engine and guard’s van took a 
long time to pull the train up. In these circumstances 
it became apparent that it was desirable to post at 
intervals along the line men who would signal 
instructions to the drivers, and to equip the trains 
with brakes upon all or most of the wheels. In this 
way the “ block system ”’ of signalling and automatic 
continuous brakes came into existence. These are 
the foundation of the measures for securing the safety 
of railway traffic at the present day. 


The Block System. 


The general idea of the block system is to divide 
the line up into sections, at the beginning of each of 
which is posted a man who will not allow a fresh train 
to enter that section till he has been notified by the 
man posted at the beginning of the next section that 
the last train which passed on to the section between 
the two has proceeded out of it. The block system 
is supplemented by the interlocking of points and 
signals in such a manner that, before a train is permitted 
to proceed on its way, all points must have been 
correctly set for the proper road and those of adjoining 
lines set in such a manner that no vehicle can be turned 
on to the line which the train is to traverse. 

Automatic continuous brakes enable the driver to 
apply brake-blocks upon all the wheels of the train 
as hard or as gently as he wishes. In case the train 
accidentally divides the brake is automatically applied 
to all wheels with full force. 

The above sketch describes very shortly the 
arrangements in force on most of the chief main- 
lines in the world for securing the safety of trains 





which follow one another along these lines. The 
principle is that the signalman has complete knowledge 
of the conditions upon the section of line in his charge, 
and instructs the driver through the medium of the 
signals. 


Obvious Dangers. 


Two obvious dangers are not provided for. The 
signalman may make a mistake and may instruct 
the driver to do something dangerous; the driver 
may fail to carry out instructions which the signalman 
has given him. Both these dangers may be obviated, 
in theory completely, and in practice very largely, 
by an extension of the principle of interlocking beyond 
the point at which it now usually stops short. It 
may be made physically impossible for the signalman 
to instruct the driver to run into danger; and by 
interlocking the signals with the brakes it is possible 
to stop the train automatically even if the driver 
fails to obey an adverse signal. 

But it must not be forgotten that the signals 
are only a concession to human frailty and to the 
imperfection of all earthly arrangements. The 
mainspring of the working of a railway is the 
great ordered plan for moving the traffic which is 
embodied in the time-table. In an ideal existence 
where the plan in the time-table could always be 
exactly followed, signals would be unnecessary. On 
any railway where there is a considerable traffic it 
would, as it is, be quite impossible to work it at all 
unless the movement of almost every train were 
foreseen and exact times laid down showing when 
each train was due to complete each stage of its 
progress. The success or failure of the working of 
a railway depends primarily upon the closeness with 
which the plan set forth in the time-table is adhered 
to. And this in turn depends in the first place upon 
the willingness of the officials who control the railway 
to accept the responsibilities of their position, to issue 
full and reasonable instructions to their subordinates 
actually engaged in carrying on the traffic, and to see 
that these instructions are properly carried out; and 
in the second place it depends upon the discipline, 
training, and intelligence of these subordinates. The 
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responsibilities of the higher officials obviously include 
a tireless striving continually to introduce desirable 
improvements in engines, Carriages, wagons and road, 
so as to render as remote as possible the chances of 
breakdown and accidents resulting from breakdowns. 
Perfected machinery can do much to increase the safety 
of railway working, but it is hopeless to look either 
for the introduction of the highest class of machinery, 
or for its proper utilization unless sleepless vigilance 
and untiring energy inspire the proceedings of 
the men who exercise the supreme control over our 
railways. 

Let us therefore now turn to the actual history of 
these undertakings and see where we stand. It must 
in the first place be pointed out that Great Britain 
had a long start of all other countries in railway 
development and that no other country has ever 
provided its railways with so large and rich a traffic 
in so smali an area. British railways have therefore 
enjoyed opportunities greater than those of any other 
country, and should consequently have produced 
results superior to those produced in all other 
countries, 

The first quarter of a century may be regarded as 
perfectly satisfactory. Between 1825 and 1850 British 
railways prospered amazingly and rapid progress was 
made in most directions. But though many of the 
original imperfections in railway appliances were 
eliminated during this period, many more remained, 
and nothing approaching adequate methods for 
securing safety had so far been evolved. 
1850 onwards pioneer energy and enthusiasm rapidly 
declined, the administration of the railways passed 
into the hands of a body of officials who seem quite 
deliberately to have done everything in their power 
to restrict further progress to little routine improve- 
ments and as few as possible of them. I note that 
even Sir Felix Pole in a recent article in the Nineteenth 
Century is constrained to admit that in the ’seventies 
and ‘eighties British railways failed to make any 
progress worth speaking of. I am afraid that this 
dead period started sooner than Sir Felix allows and 
lasted much longer. Indeed there has never been 
more than temporary and partial recovery. 


From about 


The Bill of 1889. 


In these circumstances, adequate arrangements for 
securing the safety of railway traffic encountered, 
in common with most other desirable improvements, 
such strenuous passive resistance from the railway 
officials that their introduction was very seriously 
delayed, and such progress as was made was mostly 
due to outside pressure, particularly from the Board 


of Trade. Eventually in 1889 a bill became law which 
enabled the Board of Trade to order the railways to 
adopt the most necessary safety appliances and 
resistance to the use of these things was finally broken. 
It could not be expected that safety appliances adopted 
in such circumstances would be either so well suited for 
their purpose, or so satisfactorily worked, as might have 
been the case if the railway companies had adopted 
them willingly and had spontaneously made every 
effort to make them as perfect as possible. Serious 
accidents have taken place since the adoption of 
block signals and continuous brakes owing to mistakes 
on the part of signalmen and drivers, many of which 
could have been prevented by mechanical means. 
Drivers have inadvertently passed signals at danger, 
signalmen have allowed trains to proceed on to 
sections of line already occupied. There is no insuper- 
able difficulty in the way of designing automatic 
machinery to obviate at least the great majority of 
accidents of this type. Something has already been 
done in this direction, but always slowly and unwillingly 
and therefore much less efficiently than should have 
been the case. 


Punctuality Vital. 


And, beyond the question of the introduction of 
actual mechanical contrivances to ensure safety, there 
are further matters already alluded to which concern 
the spirit in which the officials and men do their work. 
To reduce the number of opportunities for accidents 
punctuality is a matter of the first importance. What 
have the officials done to ensure the utmost possible 
measure of punctuality? In the imperfect world in 
which we live delays will occur from time to time. 
When a train is late the only possible way of minimizing 
the dislocation which it causes is to make up as much 
of the time lost as possible. This question of making 
up lost time is obviously one of the highest importance 
as affecting the safe working of the line. If certain 
trains from Euston, which were running late one 
night in May, 1915, had made up time so as to reach 
Carlisle punctually the dislocation which alone made 
the Quintinshill accident possible could not have 
Two hundred and twenty-four persons 
perished in that accident. Twelve persons lost their 
lives in a collision at Hull in 1927 which could not 
have occurred unless one of the trains had been late 
and so out of its proper place in the great scheme for 
working the traffic. 

In the face of all this the Great Western is the only 
big railway in this country that even notices the 
question of the making up of lost time in the instruc- 
tions which it issues to its drivers. The Chairman 


occurred. 
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of the London and North Eastern has gone so far as to 
state in public that the management of that railway 
refuse to issue any definite printed instructions on 
the subject. The officials seem to have the crazy 
idea that by steadfastly burying their heads in the 
sand they can shift on to the shoulders of their 
humbler subordinates a cardinal responsibility that 
is obviously their own. In these circumstances the 
whole question is naturally in a state of chaos. 
A few of the best drivers sometimes make up 
time, and it is commonly remarked that it is just 
the men who make up time that also most care- 
fully respect the speed limits at dangerous points. 
The great majority of 


a signal at danger. The most extensive arrangement 
of this kind is that which the Great Western Railway 
has put down in the London district. A ramp, some 
thirty feet long, is placed between the rails and comes 
in contact with a steel shoe carried by the engine. 
If the signal is at ‘“‘ danger’’ the contact of ramp 
and shoe applies the brake, at the same time blowing 
an alarm whistle in the cab of the engine. If, however, 
the signal is at “‘line clear’’ an electric current is 
passed through the ramp, which, when contact 
between shoe and ramp takes place, neutralizes the 
action already described and merely rings a bell 
as a positive indication that all is well. 

All this is quite satis- 





drivers never make the 
least attempt to regain 
lost time even when it is 
easy to do so. 

In the same way the 
railway officials avoid 
testing the road and roll- 
ing stock by means of 
high speeds. Road-motor 
manufacturers have found 
out that to ascertain the 
weak spots in a car there 
is nothing like the test of 
long continued high 
speed. The same _ is 
obviously true of railway 
material of all kinds. But 
railway officialdom  dis- 
likes energy in all its 
forms and carefully avoids high speeds, with the 
result that the weak spots in railway material are 
not disclosed and second rate designs will do well 
enough. 

All British railways open to public traffic are now 
protected by the arrangements set forth in the Act 
of 1889, and a certain amount of further progress 
has been made. One of the things, for instance, 
that has led to accidents in recent years has been that 
there was nothing to prevent a signalman from for- 
getting the presence of some vehicle which had been 
left standing on the section of line under his charge, 
and admitting a train on to this section. In many 
places arrangements have now been made for passing 
an electric current through the rails the short circuiting 
of which, through the wheels and axles of any vehicle 
standing on them, automatically prevents the signal 
from being lowered for a fresh train. Various methods 
also have been introduced on a small scale for 
automatically stopping the train if a driver passes 








AUTOMATIC TRAIN CONTROL. 


This device is used in the London district by the G.W.R-, and consists of 
an engine shoe (below the buifers) which engages a ramp (between the 
rails) connected with the signal. 


factory as far as_ it 
Such safety 
measures as have been 
put into operation would 
appear to be on the 
right lines. But they are 
much too slow and halt- 
ing. As I have already 
remarked, even since the 
introduction of the block 
system, numerous acci- 
dents due to _ perfectly 
well ascertained causes 
have taken place many 
might have 
been avoided if proper 
arrangements for their 
prevention had been in 
force. I am not so hope- 
ful as to suppose that it will ever be _ possible 
entirely to eliminate accidents, but that their 
number can be drastically reduced I regard as cer- 
tain. The way to reduce them is to put much more 
energy into the perfecting of mechanical safeguards ; to 
give much more encouragement to inventors ; to adopt 
much more readily apparatus that shows itself to be 
satisfactory ; to issue proper instructions to the staff 
and see that they are carried out. 

This will never be done till a new spirit enters 
into the railway managements. The habit of despising 
the public and the shareholders, of resenting advice 
and meeting with boycott any and every attempt 
to secure reasonable reform is so ingrained in the 
official clique in general that even high officials who 
themselves realize the situation and wish to change 
it—I am glad to believe that there are some—tlie 
helpless on the bed of Procrustes. The cure will be 
when an explosion of public feeling forces officialdom 


goes. 


of which 


to mend its ways. 
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Excavations at Constantinople. 1928. 
By S. Casson, M.A. 
The following ts the first published account of the excavations made in Constantinople during the past summer. 


Continuation of the earlier work (described in our March number) has revealed a iriumphal arch of a type 
hitherto unknown, forming a discovery of the highest importance in the history of architecture. 


THE second season of the excavations at Constantinople 
commenced with the clearing of an area of great 
importance at the north-east end of the Hippodrome, 
immediately in front of St. 
Sophia. Here last year were 
found the great foundations 
of what were thought to be the 
famous Baths of Zeuxippos. 
Four massive pillars built of 
alternate brick and_ stone 
courses were uncovered to a 
depth of nearly twenty feet 
and, in the process, a fine slab 
of a sculptured frieze was 
found. Still, it was uncertain, 
at the end of the excavations 
last year, what this building 
was and how far it extended ; 
nor was its orientation estab- 
lished nor much known about 
its date. The end ot the 
Hippodrome was found 
apparently abutting on it, 
but the relation of the two 
buildings was not at all clear. 

Our greatest efforts, then, 
were this year concentrated 
upon establishing the nature 
and history of this building, 
the Baths of Zeuxippos—if 
such it was—being famous in 
antiquity as the one building in Constantinople where 
the bulk of the old classical world of Greece and 
Rome survived in the form of sculptures and bronzes ; 
it was, in fact, to the Byzantines an old-fashioned 
place where the old world of pagan times could be 
studied. A Byzantine poet, Christodoros of Thebes 
in Egypt, preserves for us, in the form of a series of 
exercises in Greek poetry, descriptions of the numerous 
statues that decorated the building. His language 
is archaistic and elaborate, and his masterpieces 
read like the poems of a Babu, which he probably 
was. But they are useful for us as giving us some 
account of a building, itself Roman rather than 





NEW TYPE OF 

Carved with the name Hecuba in early Byzantine letters, 

this was one of three statue-bases of a new type discovered in 

the Baths of Zeuxippos. It is here seen upside down, for in 
actual use the name appeared at the top. 


Byzantine, in which were preserved large numbers 
of the works of art of a non-Christian world. 

The excavations started where they had been 
concluded last year. The 
building which had then been 
an enigma now began to unfold 
itself and its plan began to 
be more evident. A great and 
complicated public building 
emerged from the soil, often 
going down to over twenty 
feet in depth and involving 
great effort in the clearance. 
The excavations had not been 
long in progress when two large 
altar-shaped marble drums 
were found at the foot of a 
wall. Both were alike in type 
and, on examination, both were 
recognized as statue-bases. On 
one was the name “ Hecuba ”’ 
in letters of the early Byzantine 
period. The exact type of 
statue-base was a new one, 
entirely unlike the low flat 
rectangular bases of the 
Hellenic period or the more 
elaborate bases of Roman 
times. The top of the Hecuba 
base was cut away so as to 
allow of the insertion with a 
powerful dowel of a statue, not in the manner in which 
Greek statues were fixed to their bases in Greek times, 
but by a method which presupposed a very solid bronze 
basis to which the statue (presumably in bronze) was 


STATUE-BASE. 


already fixed, or which had been moulded in one 
piece with the statue. 

There had thus been found two bases, each of the 
same type, which had at some time or other held statues 
that adorned this building. Not long afterwards a third 
base, also of the same type, but taller and rather more 
elegant, and equally well preserved, was discovered. 
[t was inscribed with the name of “ Aeschines ’’ (spelt 
Aischenes) in letters of the same Byzantine type. 
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Here at last we were in touch with something which 
might identify the building definitely. Reference to 
the poet Christodoros the Egyptian gave the clue. He 
describes, in his long and fulsome account of the Baths 
of Zeuxippos (or the Gymnasium of Zeuxippos, as he 
prefers to call it), two statues which stood together, 
those of Aeschines and Aristotle—‘‘ Aeschines, son of 
Kekrops, the bloom of wise Persuasion,” and goes on to 
say how “ near him was Aristotle, leader of wisdom,”’ 
the latter (and perhaps the former, though he is not 
explicit) in bronze. Later he gives us another pair— 
Ulysses and Hecuba. Of Hecuba he says, ‘“‘ Not even 
the bronze has brought an end to thy grief 
but still thou weepest, standing before me. Thy 
garment, with veil drawn across the eyes, exhibits 
thy woe, and the peplos, falling loose to thy feet, 
does not disguise the sorrow beneath it.”’ 

What are we to infer from these descriptions and 
what can we now decide as to the nature of the 
buildings in which they were found? There can be 
no doubt; here are the Baths of Zeuxippos and here 
are the bases of some of the statues which decorated it. 
The fact that Christodoros calls the bases, upon which 
the statues he describes stood, bomoiz, or altars, is 
descriptive enough, for these three bases are all in 
the form of Koman altars. The literary and 
archaeological evidence thus agrees even on points 
of detail. 

Two main buildings were excavated, standing side 
by side. One was a complex of rooms, the other 
consisted of a large apse-shaped chamber paved with 
marble and opening on to a marble paved courtyard 
surrounded by columns. The latter may well have 
served as the Propylon to the former, and since the 
former had in one place a dome-covered pillar- 
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AFTER THE EARTHQUAKE. 


Architectural fragments, as strewn by the earthquake of a.p. 732, now unearthed. 
Part of a column in the centre shows the unique * palm-tree ” decoration. 





THE BATHS OF ZEUNIPPOS. 


Building discovered near the Hippodrome, now definitely identified as the Baths 
of Zeuxippos. On the right is seen the outside of a large apse. 


supported chamber of great size, there can be little 
doubt that it served as part at least of the Baths. 
The fact that the relief found last year depicted a 
sea scene with nereids and perhaps similar sea-deities 
shows that the decoration of the building was in 
keeping with its purpose. A second fragment of this 
same frieze was found this year. A long-sought-for 
and famous building of old Byzantium has thus been 
now added to the scanty list already known, and the 
topographical history of the city is the richer. And 
further, the literary exercises of an obscure Egyptian 
have been shown to contain a value for further research 
which, without archaeological verification, their 
language could not in the ordinary way have been 
expected to hold. 

Of the minor finds in this area there were many of 
great value. Most important from the artistic point 
of view was a small jewel of pure gold decorated with 
the head of a saint in enamelled cloisonne. 
of the saint was also inscribed in clotsonné, and proved 


to be Saint Procopius, a saint much venerated by 


The name 


the Byzantines of Stamboul. Jewels of this type 
usually belong to the tenth or eleventh centuries, 
though the goldsmiths still produced clotsonné down 
to the thirteenth century. 
tenth century. This jewel seems to be of the best 
and earliest style. The colours of the enamel are 


But the finest are of the 


still fresh, the background being in pale blue and 
the garments of the saint in crimson. The inscription, 
the halo and details of the dress stood out in the 
gold cloisons. So few examples of this amazing 
goldcraft are known and so rare is it that the museums 
of Europe can hardly enumerate more than a score of 
pieces. But fine examples occur in the treasuries of 
European churches and cathedrals whither they 
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then brought as loot from the Latin capture of 
Constantinople in 1204. The Treasury of St. Mark 
at Venice is the richest depository of this goldwork, 
and much of it is also used in the famous Pala d’Oro 
behind the altar of St. Mark. 

Of the other finds the more interesting were some 
Byzantine sculptures of the fifth or sixth centuries 
and a series of most important Byzantine faience 
vessels, covering the whole period from the fifth to 
the fourteenth centuries and filling many gaps that 
remained from the ceramic discoveries of last year. 


The Arch of Arcadius. 


A secondary but no less interesting area was 
examined about a half a mile to the north of the 
Hippodrome near Bayazid Square. Here, inside the 
courtyard of an old sixteenth century Caravanserai 
called Sirmakesh Han, the falling of a tree had 
disclosed massive marble foundations. At _ the 
request of the Museum, the expedition undertook the 
examination of this region. The area of excavation 
was not large and made extremely difficult by the 
presence of the walls and chambers of the Caravanseral, 
itself abandoned and empty. But within a few days 
it was evident that the ancient remains were very 
near the surface. While at the Hippodrome we had 
to go down to a depth of twenty feet and the 
accumulations of earth due to repeated rebuilding were 
very great, here the Caravanserai, which had been 
built in the early sixteenth century and remained 
unaltered, had prevented any great increase of level. 
Within a few feet the workmen began to uncover 
a series of mighty fragments of columns, architraves, 
capitals and podia which all seemed to belong to one 
great building. The chaos in which the fragments 
were at first found seemed to indicate some great 
catastrophe which had overwhelmed the building. 
As the fragments were gradually extracted and 
removed it became clear that we had to do with a 
great arch of triumph in which many great monolithic 
columns had supported the main arch. But the 
identity of the monument was obscure. There was no 
record in this region of anything except the Forum 
of Theodosius and his great column, of the type of the 
column of Trajan at Rome. But there was no evidence 
beyond tradition for the character and extent of the 
Forum; the column, on the other hand, had been 
recently identified almost opposite the Caravanserai 
a hundred yards, or less, away. A passage, however, 
in an early Byzantine description of Constantinople 
mentions what seems to be a great arch of the time of 
Arcadius actually in the Forum, and describes how 
statues of Arcadius and Honorius stood upon it; it 


adds that it was supported by columns in groups 
of four. 

The identity of the arch with these mighty marble 
fragments seems almost certain. It is not yet possible 
to essay an architectural restoration of what we have 
found, but from what we have it seems that there 
were four or more podia, of which we had cleared two, 
and that on each podium were four great monolithic 
columns each some twenty-five feet high. The 
capitals on the columns were five feet in diameter, 
and the columns themselves were unique in that they 
bore on their surface, not the fluting of Doric columns 
or of Corinthian, but a design which seems to be 
derived from peacock feathers. No columns of the 
type are known elsewhere. The capitals, on the other 
hand, are pure Corinthian. Of the architrave or 
entablature much was found. On the under face were 
panels in which fish and pomegranates, leaves and 
fruit were carved. All seem to have been symbolic 
and some, like the fish, definitely Christian. We have 
to deal, then, with one of the largest and certainly 
one of the earliest Christian public monuments in 
Constantinople, or indeed in the Christian East. The 
arch seems to have stood astride the Mesé, the central 
thoroughfare of the city, and perhaps to have allowed 
passage, like the Arc de Triomphe at Paris, for cross 
roads. It must have been one of the most central 
and most striking monuments of the city. But what 
is remarkable is that it had escaped all mention in 
the records of travellers. 

As far as its history can be reconstructed it is as 
follows. At some period in early Byzantine history 
it was seriously damaged by earthquake, perhaps in an 
earthquake of A.D. 732. Some attempt at strengthen- 
ing and rebuilding was made, and then in mediaeval 
times it seems to have fallen finally and for good by a 
second earthquake. This evidently happened before 
the Turkish conquest. After the conquest an alchemist 
seems to have settled among the ruins which, perhaps, 
were still standing in part. In the sixteenth century, 
first a public mint and then this Caravanserai were 
built and the marble columns and surviving fragments 
were largely removed or levelled. The large remains 
we discovered had been merely covered with earth 
when the site was levelled for building, so that the 
fragments as we found them were in the disorder in 
which they had fallen when the earthquake brought 
the columns crashing to the ground. Some few 
fragments were used in the foundations of the 
Caravanserai, and most of these can still be seen 
protruding. It is hoped that in the near future the 
Turkish Government will expropriate parts of this 
derelict, if attractive, building, so as to free a larger 
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CAPITAL, COLUMN AND OTHER FRAGMENTS FROM THE ARCH OF ARCADIUS, IN THE COURTYARD OF SIRMAKESH HAN. 
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area for excavation and make it possible to recover 
a great deal more of the monument. Even as things 
are we have unearthed the bulk of three or four 
columns, two podia and parts of another two columns 
at least. From a strictly scientific point of view a 
restoration on paper of the arch is certainly possible. 
But it may be hoped that in the near future something 
approaching to a restoration in fact will be effected. 
No arch supported in this way on groups of columns 
is so far known, and this new addition to the ancient 
monuments of the city is one of the highest value and 


historical importance. The style of the columns is 


not the least remarkable of its features: there is no 
parallel for this peculiar surface decoration. It may 
be a peacock-pattern or it may be a formalization of 
the trunk of a palm tree. In either case it is unique, 
except perhaps for one isolated column of the type 
in the great underground cistern of Yeri-Batan Serai ; 
but this column itself may have been taken from our 
arch at a later date to replace one of the columns of 
the cistern that had been broken or become unsafe. 

The funds for the whole of these excavations in 
Constantinople this year were most generously provided 
by Sir Joseph Duveen. 


Reform of the British Patent System. 


THE report on the reform of the patent system just 
issued by the British Science Guild* presents some 
features of special concern to those engaged in scientific 
and industrial research. The report embodies the 
work of a Committee, appointed by the Guild in 
1927, under the chairmanship of Dr. W. H. Eccles, 
.Kk.S., Past President of the Institution of Electrical 
kngineers, and President of the Physical Society. 

One of the recommendations deals with a _ long- 
standing grievance of scientific and technical men 
who present papers embodying the results of their 
learned societies and 


researches to professional 


institutions. Ideas may be published in this way, 
and afterwards, when it is too late to obtain a valid 
patent, may be found to have important industrial 
applications. Such disclosures may be made in 
ignorance of patent law or through failure to realize 
the commercial importance of what has been invented. 
The Committee recommend, as a remedy for the evils 
of this kind of premature publication, that pub- 
lications made by or derived from an inventor himself 
shall not stand in the way of the grant to him of a 
valid patent, provided that he applies within twelve 
months after such publication. This provision, if 
adopted, will provide a _ breathing space to the 
investigator between the time when his mind is 
engrossed with his problem and the expiry of the 
twelve months, during which hé may turn his attention 
to the possible industrial utilization of his discoveries. 

Some valuable observations and memoranda on 
the relation of scientific research to invention are also 
contained in the report. It is a well-established rule 
of law that a patent cannot be valid unless the 
invention covered by it contains ‘‘ subject-matter.”’ 
Now an invention may be thought of in a flash 


* R.port on the Reform of the British Patent System, Nov- 
ember, 1928. (British Science Guild, 2s.) 


of intuition by a man of genius in the exercise of 
ingenuity, or it may be arrived at as a result of 
systematic research by a scientific staff, working along 
lines which would naturally suggest themselves to 
scientific men having an adequate knowledge of their 
subject. It is difficult, however, to draw a clear 
distinction between such a process of research on the 
one hand and the use by a skilled workman of the 
known rules of his art on the other, which does not 
amount to invention. 

The Committee think that the changing conditions 
of the time call for a clear recognition on the part of 
the Courts of the new importance which has been 
assumed by industrial research, and express the 
opinion that, in deciding upon the presence of subject- 
matter in any particular instance, they ought to give 
very favourable consideration to an alleged invention 
which has arisen from prolonged and meritorious 
research in the laboratory. 

The report also makes a suggestion affecting research 
workers 1n the biological and natural sciences, to 
whom hitherto the patent system has held out little 
or no inducement to give attention to the industria! 
utilization of their discoveries. Such discoveries may 
have a vital relation to the advancement of agri- 
culture. The Committee says that they see no 
reason in principle why patents should not be granted 
for such innovations as new varieties of plants (e.g., 
rust-proof wheats), new applications of parasites for 
destroying weeds, and other industrial applications of 
biological science. There would, of course, be con- 
siderable difficulty in enforcing the patents in certain 
cases, but it might well be left to the patentees to find 
means of doing so. Experiments would probably show 
that some biological patents could be enforced, but not 
others, and the matter might fairly be left to the test 
of practical trial. 
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An Ocean Cable of Revolutionary Design. 
By William H. Jenkins. 


Within recent weeks a new Atlantic cable has been laid which will have the largest message capacity of any 


in existence. 


The cable was made in England for the Western Union Telegraph Company, by whose 


courtesy our contributor was aboard the cable-laying ship during this important voyage. 


On the day that Marconi’s first wireless signal 
flashed its way westward across the Atlantic Ocean 
to St. John’s, Newfoundland, there was generated a 
collateral wave throughout the world of commerce— 
a wave of speculation as to the probable effect of 
this new discovery upon 
established methods of 
communication. That 
speculation has recurred 
with each — successive 
wireless development, 
and recently on the heels 
of ‘‘ beam’’ transmission. 

The full answer to the 
question leads into a 
multitude of channels 
and by-ways, involving 
the whole fabric of world- 
wide communication. 
As in most efforts at 
diagnosis, however, 
obvious symptoms may 
be considered depend- 
able. First on the list 
of cable symptoms is 
the fact that traffic over the cables is increasing 
tremendously. One American company recently 
reported an increase of approximately 300 per cent 
in volume since the beginning of the war, the 
same striking increase continuing up to the present 
moment. Another symptom, even more convincing 
than figures, is the action of the Western Union 
Telegraph Company in developing and laying a new 
trans-Atlantic cable which will have the largest 
message capacity of any in existence. By reason of 
revolutionary principles in cable design, this new 
communication link is expected to be duplexed, that is, 
it will be operated in the two directions simultaneously, 
at a speed rate that will make possible the transmission 
of four messages in each direction simultaneously— 
eight simultaneous messages in all, over the single 
copper conductor ! 

This new cable, which cost more than {£350,000 to 
manufacture and lay, exclusive of the cost of elaborate 





rhe cable is seen passing round the brake drum, and thence over the stern pulley 
wheels into the ocean. The Dominia is the world’s largest cable ship, having a the 
capacity of 4,000 nautical miles of cable. 


operating equipment, was made necessary by the 
increase in cable business. For some time the cable 
facilities between the Azores and Germany, Spain, 
Italy, and North Africa have been greater than those 
between the Azores and America. The new cable, 
extending from Bay 
Roberts, Newfoundland, 
to Horta, Fayal, Azores, 
will correct this con- 
dition, at the same time 
providing substantial 
against 
interruptions’ of 


insurance 





service in the event of 
failure of the original 
high-speed New York- 
Azores cable. 

Although the following 
account of the develop- 
ment leading up to the 
latest type of high-speed 
cable sounds relatively 


ON BOARD THE DOMINIA. 


simple, it was only by 
solution of many 
highly technical problems 

that the desired result was eventually obtained. 
When an electrical impulse travels through a 
submarine cable, it is attenuated, or is reduced in 
magnitude due to the effect of the electrical resistance 
and capacity of the cable. Not only does it 
suffer attenuation but distortion as well. In the 
earliest cables the signals sometimes came through 
so badly distorted that the instinct of the operator, 
and even imagination, had to be resorted to at 
times. The higher the speed of signalling on a given 
cable, the more marked these effects become. While 
the distortion of signals can be largely corrected 
at the terminals by modern operating equipment, 
the signals must be received with sufficient amplitude 
to override the extraneous disturbances’ which 
are present on all cables in greater or less degree. 
Increasing the size of the core was one method 
employed to decrease the attenuation, thus allowing 
increased signalling speed, and it was successful up 
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to a point. If a substantial reduction of attenuation 
were to be obtained at reasonable cost, however, 
cable engineers decided that some other method 
must be employed. 

The first really new idea in cable design was 
introduced in 1924. It had long been recognized that 
‘loading ’’ a cable, that is, increasing its inductance 
substantially, would counteract the effect of its 
capacity, thus materially reducing the attenuation 
of the signal. While a cable loaded with iron wire 
had actually been laid in the English Channel, no 
magnetic material was known with characteristics 
suitable for loading long ocean cables. The discovery 
of a new alloy of nickel and iron, possessing high 
magnetic permeability, 
started the remarkable 
development of ocean 
cable telegraphy of 
which the latest cable is 
apart. The first loaded 
cable, with this new 
alloy (‘‘ permalloy ’’) in 
the form of a_ tape 
wrapped round the 
copper conductor, was 
laid between New York 
and Azores in 1924, and 
a signalling speed of 
1,500 letters per minute 
was attained. 

Such a_ speed had 
never been dreamed of 
by the pioneers of the 
cables. Even experienced 
engineers were sceptical 
that it could be accom- 
plished. But there were others who were not 
satisfied even with such a revolutionary achievement. 
Engineers in the Western Union laboratories believed 
that four messages could be sent in each direction 
simultaneously over one wire, stretching across the 
Atlantic. They worked it out on paper. Then they 
built an “ artificial ’’ cable, composed of the elements 
of resistance, inductance and capacity which would 
be encountered in a cable of the desired length and 
electrical characteristics, and found that it worked. 
Laying of the cable based on the new principle has just 
been completed. 

The old unloaded type of cable is generally operated 
duplex, that is, it is operated simultaneously in the 
two directions, thus increasing the message capacity 
of the cable. However, due to complications intro- 
duced by the loading, it was at first found to 


Splicing is a highly specialized task. 





MAKING A CABLE JOINT. 

Many workmen cannot apply the gutta- 

percha insulation successfully because certain chemical conditions of the skin 
cause air bubbles which would admit water and cause cable “ fault.” 


VERY 





be impracticable to duplex the loaded cable for 
high-speed operation. 

In the latest cable there has been combined with 
the high signalling speed of the loaded cable, the 
facility of duplexing of the unloaded cable. This 
has been accomplished in the case of the Newfoundland- 
Azores cable through the development of the principle 
of “‘ tapered loading.’”’ Thus the middle section of 
the cable is heavily loaded with ‘“ mumetal,” of 
somewhat similar characteristics to “‘ permalloy,’”’ the 
loading being gradually diminished toward the ends, 
and the final length at either terminal consisting of 
ordinary unloaded cable. At each cable terminus 
an “‘ artificial line’’ was then provided for—a com- 
bination of inductance, 
resistance and capacity 
which would exactly 
balance the cable in such 
a way that traffic could 
move in both directions 
simultaneously. The 
sending instruments were 
to be connected with 
both the cable and the 
artificial line, while the 
receiving instruments 
were to be connected 
across the two _ lines. 
Because the _ impulse 
from the sending 
instruments would move 
outward with equal 
intensity over both the 
cable and the artificial 
line, the receiving 
instruments in America 
would not respond to _ outgoing signals from 
America. These receiving instruments would respond 
to the incoming signals from the Azores, however, and 
the American sending instruments would not be 
affected by the received signal. The same thing 
would happen at the Azores end, and both sending 
and receiving instruments, four of each at each end, 
would operate continuously, although connected by 
only a single copper wire across the Atlantic. 

It seems entirely unreasonable that four messages 
could travel in even one direction over a single wire 
at one time. As a matter of fact, it is! What 
actually happens is that the time on the wire is divided 
equally between four different sending machines. 
Obviously, a “speed” of 1,000 letters per minute 
is beyond the capacity of any one _ telegraph 
operator to put on the wire. Therefore, the 
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HOW THE DEEP-SEA CABLE WAS LANDED IN ROBERTS BAY, NEWFOUNDLAND. 


Left.—The heavily-armoured shore end of the cable is floated to the beach by means of casks, strung like beads at intervals of fifty 
fest. Centre.—Dropping the cable overboard after the shore end had been spliced to cable in the Dominia’s tanks. Right.—Lowering the 
buoy to which the deep sea portion is moored. This type of cable buoy is recognized internationally. 


wire time is divided between four’ transmitters 
operating in continuous rotation. By way of example, 
suppose we have four messages, the first word of 
each, in respective order, being as follows: message 


9) 


me 2, “oe”: Be: 2, “eats Re 3. "oo: 
No. 4, “‘dog.’’ The first letter to go on the cable 
will be ‘‘c,’’ which starts the first message. Then 
the transmission jumps to “‘r,’”’ the first letter of the 
second message, then to ‘“‘b”’ in the third message, 
and finally to ‘‘d”’ in the fourth; after which the 
second letter of the first message is put on the wire, 
then the second letter of the second message, and 
so on through the four messages. At destination a 
“channel distributor,’ which is timed exactly with 
the sending end of the cable, separates out the various 
‘“channels’’ or messages, and diverts each to a 
receiving instrument. In duplex operation, as on 
the new Western Union cable to the Azores, this 
operation is practically multiplied by two because four 
sending and four receiving instruments are operating 
continuously at each end of the line, instead of 
operation being in only one direction at a time. 

The laying of the world’s fastest duplexed cable was 
in itself an engineering task of no small proportions. 
The specifications of the engineers decreed that it 
must be a cable of 1,341.17 nautical miles, or as near 
thereto as possible, as any appreciable deviation from 


this length would not coincide with the very exact 
calculations that had been made for its operation. 
The problem was put up to the Telegraph Construction 
and Maintenance Company, the British firm that 
manufactured the first Atlantic cable and has made 
most of the submarine cable laid since that time. 
This company accepted the challenge, although such 
close limitations had never been imposed _ before. 
It happens that the distance on the surface of the 
ocean between Bay Roberts, Newfoundland, and 
Horta, Fayal, over the selected route is 1,264 nautical 
miles, while the amount of cable specified to conform 
to the contours of the sea bottom, allowing for the 
required cable slack, was 1,341.17 miles, as we have 
said. 

While laying of the cable was in progress, engineers 
aboard the cable ship Dominia checked every mile of 
cable that went overboard, compared this mileage with 
the actual distance traversed by the ship and with the 
frequent soundings which revealed changes in the 
contour of the bed of the ocean. For one period of 
more than twenty-four hours no sun or stars were 
visible for the taking of observations. For three 
days the ship was harried by a cyclonic storm which 
at times threatened to snap the cable, the deep-sea 
portion of which is less than an inch in diameter. 
But the predetermined course was held, and the 








384 DISCOVERY 





a) 


MORE CABLE MACHINERY. 


Another part of the special equipment of the Dominia, showing the cables emerging 
above deck from the storage tanks below. 


amount of cable required by the contract was laid 
in the ocean. The entire undertaking was completed 
in a little more than eight days—this being faster 
time than on any previous cable contract of similar 
proportions. 

A trans-oceanic telegraph cable has but one 
conductor, which is insulated with gutta-percha, for 
which no satisfactory substitute has been found since 
it was first used in the earliest cables. A layer of 
jute round the gutta-percha acts as a cushion between 
the gutta-percha and the galvanized steel armour 
wires which protect the core from damage when laid 
in the ocean, and outside the steel armour wires is 
another jute layer to protect the armour as much as 
possible from corrosion after laying. At the greatest 
depths, where the cable is relatively safe from marine 
animals, ships’ anchors and other enemies, it is quite 
small—slightly less than an inch in diameter, as 
already stated. At the shore ends, however, where 
there is great danger of damage, it is more than two 
inches in diameter and quite heavily armoured. 
Also, in shallow water the gutta-percha is covered with 
a brass tape, as a guard against invasion by the teredo, 
a marine borer which has a keen appetite for gutta- 
percha. Between these two sizes are five gradations 
of diameter, appropriate for varying depths and 
conditions. 

To make one of these cables, load it into a ship, 
and then lay it along the bed of the ocean—without 
damaging the insulation, the fine “‘ mumetal ”’ loading 
or the conductor—is no insignificant undertaking. 
The new fast cable was made at Greenwich and loaded 
direct into the tanks of the Domzinia, the largest cable 


ship in the world. It was coiled in the four great 
tanks in sections, in the order in which they were 
to be taken out, and the tanks filled with water to 
prevent deterioration of the gutta-percha. These 
four tanks have a capacity of about 4,000 nautical 
miles of cable, which is sufficient for the longest cable 
that is likely to be constructed in a single section. 

Before a cable is laid over a new route a series of 
soundings are taken and the exact depths charted. 
This serves a two-fold purpose. It makes possible the 
avoiding of the greatest depths, where recovery of 
the cable for repair purposes would be difficult, and 
it also dictates the amount of cable to be paid out 
by the ship. Between Bay Roberts and Horta the 
greatest depth encountered was about 2,800 fathoms 
(about three miles) which is not prohibitive. 

While the Dominia is equipped with several types 
of wire sounding devices, most of the survey work is 
done with an echo sounding gear, a device which 
can be employed without stopping the ship. A power 
hammer in the ship’s hold strikes a diaphragm on the 
bottom plates of the vessel. This generates a distinct 
note, which travels to the sea bottom and returns 
as an echo. This echo is caught by a sensitive 
microphone, also on the ship’s bottom. It is then 
conducted electrically to the depth finder on the 
navigating bridge, when the elapsed time between 
the generation of the sound impulse and its return 
as an echo is translated into fathoms of depth. While 
laying is in progress, a careful record of depths 
are noted on the chart, to simplify any subsequent 
repair work. 


Speed Regulation. 


Cable men always speak of “‘ paying out”’ cable, 
but in actual practice the cable runs out without 
any encouragement whatever. The task of the cable 
engineers is to regulate the speed with which it runs 
out, so that enough may be laid to cover the route, 
but that none may be wasted. From the tanks the 
cable passes three times around the braking drum, 
and thence through a dynamometer which registers 
the strain at all times, and finally passes over the 
stern sheave into the ocean. Ina depth of three miles 
the cable describes a great arc behind the vessel, 
finally touching bottom twenty miles or more back. 
In the drum room of the ship, where the brakes are 
adjusted to regulate cable strain and the amount 
paid out, are accurate instruments for measuring the 
amount of cable paid out, the speed of the ship, the 
revolutions of the engines and the percentage of cable 
slack being allowed. All of these factors must be 
taken into consideration in regulating the speed with 








TT ER er EN ERT oT Te 


— RE cenineenel 





wh 
ele 
the 


Th 


of 


an 
ler 
oc 
to 
of 
of 
th 


pr 


B "kk? ¢ A648 


at 
ore 


2Se 
cal 
dle 


mm MP OD ODUM CUD 











SERRE ee — 
ES sagen ETE... cc — 


oe ee ineaiomall 





DISCOVERY 385 


which the cable runs over the stern. Continuous 
electrical tests are also made, to insure continuity of 
the cable, and once each day the ship exchanges 
messages with the shore on the progress of the work. 
These messages must pass through the entire length 
of cable in the ship’s tanks. 

In the past, no messages of any length, much less 
any newspaper stories, were sent over the entire 
length of a cable while only partially laid. This 
occasion marked the first time a story was allowed 
to wind its way around the coils of cable in the tanks 
of the ship. This story was a report of the progress 
of the voyage, with a statement by the engineers 
that the ship was adhering with almost clock-like 
precision to its schedule. 

Conspicuous in the rigging of the Dominia as she 
began her voyage was the internationally recognized 
sign of a ship engaged in laying cable. A cable ship 
is not under control, in the usual sense of control at 
sea. Not only is she physically connected with land 
by a bond which must never be severed except under 
conditions of gravest danger, but she must also hold 
inflexibly to an exact course. The two red canvas 
globes with the white canvas diamond between them, 
hung vertically in the rigging, warn all other shipping 
to give the cable vessel a wide berth. This means 
that her course shall not be interfered with, and also 
that for miles behind there is a cable which must 
not be fouled or overrun. A ship crossing it close 
to the Dominia would have spelt disaster to her work. 





THE ‘* DYNAMOMETER.” 


This instrument registers cable strain and serves as an index to the amount of 
braking force to be applied. In the deepest sea the cable strikes bottom some 
twenty miles behind the ship. 





BRINGING THE CABLE ASHORE. 


Scene taken at Bay Roberts as the ocean cable was carried up the beach, after 
being floated ashore by the casks illustrated on a previous page. 


One of the most interesting pieces of cable ship 
equipment is the “ wire gear,’ which pays out a taut 
wire throughout the laying operation. While the 
log-line is used, it is not an accurate measure of either 
ship’s speed or distance travelled. On the other 
hand, the fine steel piano-wire, attached to an anchor 
near shore when the cable laying begins, and kept 
taut throughout the voyage, serves as an exact tape 
line, and makes it possible to regulate the paying out 
of cable, so that the desired amount may be laid with 
accuracy and with the correct percentage of slack. 
This wire is wound on drums, 140 miles to the drum, 
and a new reel is spliced on to the old one before each 
140-mile length is completed, so that the tape measure 
may be continuous. When Horta was reached on 
the Dominia’s latest voyage, approximately 1,260 
miles of wire were left in the ocean after having 
served its purpose as an exact gauge of speed and 
distance. 

High adventure, dangerous moments, amazing 
technical skill, accurate navigation and humdrum 
routine at times are all to be found on the cable ship. 
To the cable man his job is a combination of profession 
and avocation. He may swear roundly at the storm 
which puts the cable in jeopardy, but the grimness of 
his battle with the elements has about it much of the 
same lure that led the discoverers of new worlds into 
uncharted seas. Romance has not gone out of 
business, for among the men who go down to the 
sea in ships, none have more opportunity than the 
cable man for excitement and thrills, and the 
ultimate satisfaction of a difficult task triumphantly 
accomplished. 
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Ennerdale Water: A Problem for Geologists. 


By Robert Gurney, M.A., D.Sc., F.Z.S. 


In Great Britain, Ennerdale Water is the only natural home of a certain small creature whose distribution 
presents an interesting problem. In other countries it occurs only in lakes which are supposed to have com- 


municated directly with the sea. 


Irom this zoological evidence the possibility of Ennerdale Water being 


such a lake is discussed; but the author leaves the question open for geologists to decide. 


ENNERDALE WATER lies in one of the western valleys 
of the Lake District, with Crummock to the north 
and Wastwater to the south of it. As Dr. Mill says of 
it in his survey (1895), it is a “‘ narrow deep alpine 
lake, widening and growing shallower towards its 
outlet.’”’ While it is a lake of very striking beauty 
and charm, it does not seem at first sight to deserve 
any very special attention from geologists. None 
the less it is, as | hope to show, a lake calling urgently 
for further study by reason of the fact that it is the 
only lake in the British Isles in which the Copepod 
Limnocalanus macrurus is found. To a _ geologist 
such a fact may appear, and indeed it has appeared, 
too trivial to be worth notice; but it happens that 
this particular Copepod is one whose distribution 
is so remarkable that its presence in any lake is only 
to be accounted for in a certain way. 


Distribution in Europe. 


The facts are these. JL. macrurus is found in Europe 
only in lakes bordering on the Baltic, in Sweden, 
Norway and Finland, while in North America it 
occurs in all the Great Lakes—Ontario, Erie, Huron, 
Michigan and Superior, and in some others connected 
with them. At present, living in the Baltic, in the 
Caspian Sea and in the Arctic Sea there is a species 
of Limnocalanus distinguishable only from L. macrurus 
by certain small details of which the most important 
is the shape of the head, and there cannot be any 
doubt that L. macrurus is descended from this species, 
which is called L. grinaldit. In fact, if specimens of 
L. macrurus are compared it will be found that the 
races of it living in the various lakes differ to some 
extent, and that every transition can be traced from 
L. grimaldit to an extreme form of L. macrurus such 
as that of Lake Mjésen in Norway. The parentage 
is certain, and it is only a matter of convenience that 
the two species are regarded as distinct. 

In the Baltic region every lake in which L. macrurus 
lives lies within the area once covered by the great 
post-glacial fresh-water lake known as the Ancylus 
Lake which once filled the Baltic depression, and it is 
also true that in those lakes which lie at the highest 


level, and are therefore the oldest, the forms of 
L. macrurus living in them depart most from the 
parent form. 

The meaning of these facts can hardly be disputed. 
The first stage in the history of the Baltic Sea was its 
invasion, during the retreat of the glaciers, by the sea, 
there being then a broad opening to the Arctic Sea. 
The fauna would then be an Arctic one, containing 
L. grimaldi and Mysis oculata. As the land rose the 
communication with the sea was closed and the water 
became by degrees fresh. In this Ancylus Lake, then, 
it is supposed that L. grimaldii became to some extent 
modified and adapted to life in fresh water. When, 
therefore, possibly in Palaeolithic times, the North Sea 
poured in through the breach in the Cattegat and the 
Littorina Sea took the place of the Ancylus Lake, 
these two species survived only in the fresh-water 
arms of it which are now the lakes in which they are 
found. They are, in fact, relicts of the Ancylus Lake. 
Mysis relicta, the modified descendant of M. oculata, 
has been able to reach by active migration some lakes 
which are not themselves relict lakes in this sense, but 
L. macrurus is not capable of active migration and, 
as it lives in deep water and its eggs when laid sink 
to the bottom, its transport by wind or birds is most 
improbable. 


The American Lakes. 


We do not know so much about the changes of level 
of the great North American lakes, but the distribution 
of L. macrurus there (where it is also generally 
accompanied by Wysis relicta) seems to require a 
similar explanation. It seems to be generally agreed 
that. in the Champlain sub-stage, which is one of the 
latest phases in the history of these lakes, the sea 
extended up the valley of the St. Lawrence and filled 
Lakes Ontario and Champlain, but there is no 
satisfactory evidence that the marine invasion involved 
also the lakes to the west. There may have been a 
connexion by way of the Ottawa river and Lake 
Nipissing. JL. macrurus of North America has diverged 
less from the parent form than the most modified 
types in Europe, and may therefore be of comparatively 
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recent origin. Probably the parent form was isolated 
in the Champlain Sea and reached the western lakes by 
way of the northern channel, but we have to assume 
for it rather greater powers of migration than is 
conceded for the European races. 

If, then, L. macrurus in the Baltic area, and 
presumably also in North America, is quite definitely 
a ‘‘glacial relict,’’ its occurrence in Ennerdale demands 
that this lake also should at some time have been 
in communication with a sea which passed through 
a period during which its waters became more or less 
fresh. There is the problem! The surface of 
Ennerdale lies at an elevation of about 368 feet, and 
we have to postulate a submergence of at least that 
amount to permit of the immigration of the Copepod. 
Such a submergence would inundate several other 
lakes, Wastwater for example, and in none of them 
does L. macrurus occur; but we are not concerned to 
excuse its absence, but to explain its presence. 

In order to explain its presence in Ennerdale in 
accordance with the facts 
in other parts of the world 
we have to suppose a 
sequence something of this 
kind. The glacial period 
was one of subsidence, and 
the Irish Sea existed though 
it was filled with ice. After 
the retreat of the ice there 
was a sea of about its 
present extent, containing 
an Arctic fauna, but with 
water that may have been 
of relatively low salinity 
owing to the melting of the 
surrounding ice. There 
followed a_ period of 
elevation which has left its 
traces in the form of peat 
bogs and forests now buried 
to depths of 60 or 70 feet. 
The actual extent of this 
elevation is quite uncertain. 
Having regard to the prob- 7; 
ability that the bed of the if 
Irish Sea was covered with 
a thick deposit of drift, 
much of which may have 
since been eroded, Jukes 
Brown considered that it is / | 
possible that an uplift of fe 
150 feet may have occurred 








LIMNOCALANUS MACRURUS. 


sufficient to unite Wales and Scotland with Ireland 
in Neolithic times. If this were the case we should 
have the basin of the Irish Sea occupied by a 
vast fresh-water lake in which the Arctic species 
L. grimaidu and M. relicta may have become adapted 
to fresh water. The latest subsidence introduced 
present conditions and drove out or exterminated 
the Arctic fauna, of which the only traces remaining 
are L. macrurus in Ennerdale and M™. relicta in 
Lough Neagh. 

This suggestion as to the course of events is not 
altogether new, for much the same view was taken 
by Dr. Scharff to account for the present distribution 
of the genus Coregonus in Britain. This genus of fish 
is of northern origin. The British species occur in 
Loughs Neagh, Erne and Derg in Ireland, in North 
Wales, in the Lake District and in South-west 
Scotland, in all cases in lakes draining to the Irish Sea. 
Scharff supposes that at the period of maximum 
post-glacial elevation the Irish Sea was largely dry, 
but there existed in its 
deepest parts a great lake 
in which the ancestral 
Coregonus lived. When 
the basin was filled again 
by the sea the fish would 
be forced to migrate up 
the rivers and would so 
reach their present abodes. 

So far as concerns these 
changes of level there is no 
dispute, but their actual 
amounts and consequences 
are matters of speculation. 
The real difficulty is that 
of supposing, as it is 
necessary to suppose, that 
Ennerdale is a relict of the 
great Irish lake. It might 
be suggested that Enner- 
dale was flooded by the 
sea during the time of 
maximum subsidence and 
that L. grimaldi was left 
behind in it by the 
subsequent elevation, but 
it is unlikely that it would 
have survived in so small 
a lake, and the evidence 
from the Baltic is that the 
adaptation and _transfor- 
mation of the relicts was 


and would have been A Copepod inhabitant of Lake Ennerdale. (About 50 times natural size,) effected in the very much 
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larger area of the Ancylus Lake. In order to explain 
the occurrence of Limnocalanus in Ennerdale we have 
to postulate that the Lake District did not itself share 
in the elevation which cut off the sea from the 
depression of the Irish Sea, but that it remained in 
connexion with the great Irish lake until the latter was 
again flooded by the sea. This is an assumption for 
which, so far as I know, there is no evidence. 

The problem of the existence of Mysis in Lough 


Neagh is not so difficult, since M. relicta has certainly, 
in the Baltic area, migrated up rivers to some extent, 
and it is not necessary to assume that the lakes in 
which it now occurs were at any time themselves arms 
of the sea. Such an assumption is, however, 
necessary in the case of Limnocalanus, and therein lies 
the problem. Its solution is not in the hands of the 
zoologist, but is solely a matter for the geologists— 
Will they take it up? 





Correspondence. 


“ TELEVISION: PAST AND FUTURE.” 
lo the Editor o} DISCOVERY. 
SIR, 

I read with great interest Mr. Campbell Swinton’s very 
succinct article on Television in last month's Discovery. 
Although I agree in the main with his views, yet I feel that he 
is a little hard on the various experimenters who have obtained 
tangible results in this new realm of scientific progress. It 
is perfectly true, as your contributor states, that many of the 
devices which appear to be used in television experiments are of 
considerable age, but the painstaking effort and patient ingenuity 
required for their integration so as to produce positive results 
is deserving of very high praise. After all, most scientific 
‘ discoveries ’’ are the result of the labours of many investigators 
spread over a long period of time and it is conceivable that in 
the first flush of popular success the work of the true pioneers 
is undervalued, if not momentarily forgotten. 

It may be that commercial television will not be realized 
on the lines of the present experiments, the nature of which 
certainly suggests that there are grave difficulties in the way of 
indefinite improvement, but nevertheless we are not able to 
blink the fact that excellent pictorial impressions have been 
transmitted over distances exceeding three thousand miles. 
This is a noteworthy achievement. 

I was interested in your editorial comment to the ettect that 
Mr. Campbell Swinton’s comparison of television results with 
other forms of pictorial reproduction was open to criticism. 
I, too, think the comparison is a little unfair. As your con- 
tributor points out, the essence of successful television lies in 
the transmission of a complete scene or picture in an exceedingly 
short period of time, and here surely is the factor which ditferen- 
tiates it from the other instances which he quotes. A very high 
degree of delicacy and refinement may certainly be obtained 
in a photograph, a photographic reproduction in a newspaper, 
or even in ordinary telegraphic picture transmission ; but it 
must be remembered that all these things represent the results 
of highly developed craftsmanship and they take considerable 
time to produce. On the other hand, it is required of television 
that it should convey, over great distances, a vivid mental 
impression through the medium of the eye: it must be the 
instantaneous transmission of a transient scene, for example 
the changing expression on a human face, without the inter- 
position of photographic films, plates or developing materials. 
If these conditions are to be fulfilled, then obviously the trans- 
mission must be extraordinarily rapid. 

Television has apparently yielded the required result. | 
understand that it is still far from perfect as far as refinement 


of detail is concerned, but the achievement is in a class by 
itself and must be judged by comparison with results which 
satisfy similar conditions. 

Yours faithfully, 
Royal Arsenal, V. E. PULLIN, 


Woolwich. Directory of Radiological Research. 


“ THE CHEMISTRY OF THE STARS.” 


To the Editor of DIscovERY. 
SIR, 

With reference to my article in your October issue, ‘‘ The 
Chemistry of the Stars,’’ I think it might interest some of your 
readers to know that the progress of science is so rapid that 
during the period between sending my manuscript to you and 
its publication, two more molecules have been identified in 
stellar spectra and several elements. 

Spectrograms of the famous variable star, Mira Ceti, when 
at its recent maximum brightness, revealed bands which have 
been identified with the chemical compound aluminium oxide, 
a substance hitherto unrecognized in the stellar atmospheres, 
and certainly not present in the hotter stars. 

In the stars of types RK and N, it was stated in my article 
that the band spectra arose from molecules of cyanogen, carbon 
monoxide, and hydrocarbons. Two spectroscopists have now 
put forward evidence for attributing some of these bands to 
the carbon molecule composed of two carbon atoms. 

An exhaustive piece of work at the Mount Wilson Observatory 
has established with a strong probability the presence in the 
sun of the “rare earth’’ elements cerium, lanthanum, 
neodymium, samarium, europium, and ytterbium; while there 
is evidence for praesodymium, gadolinium, terbium, dysprosium 
and erbium, though much less conclusive. The elements illium, 
holmium and thulium cannot as yet be proved to be either 
present or absent. 

Thanking you for offering me space to publish this 
‘ postscript ”’ to my article, I am, 

Faithfully yours, 
A. VIBERT DOUGLAs. 
The Macdonald Physics Laboratory, 
McGill University, Montreal. 





IKXKING’S COLLEGE, University of London, is this year cele- 
brating the Centenary of its foundation, and an appeal has 
been issued for 4350,000 to enlarge the College and to provide 
a much needed endowment. The Treasurers are the Rt. Hon. 
Reginald McKenna and Sir Edward Troup, K.C.B. 
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Mind in Birds: 


The Chaffinch as Architect. 


By C. J. Patten, M.A., M.D., Sc.D. 


Professor of Anatomy, Sheffield University. 


The degree of intelligence in birds 1s a problem which still gives rise to controversy. Professor Patten 
5 dS dS e 
here describes a striking instance of avian ingenmty to support the conclusions of a previous article.* 








THE typical nest of the chaffinch is a delightful piece 
of architecture. The little mossy cup—tidy, compact, 
and gaily decorated with lichens, scraps of fabric, 
etc.—is made to harmonize 
so closely with the twigs 
and foliage of the hedge- 
rows or other building-sites 
that it frequently eludes 
observation. Departure 
from type, within certain 
limits, is, however, not 
uncommon: one sees the 
same thing occurring in 
the nests of many other 
species. Variations usually 
point to a lower standard of 
perfection, brought about 
through exigencies’ oof 
circumstances, or lack of 
practice and _ experience 
on the part of juvenile 
builders. On the other 


hand, nests which present Fic. 


aberrant patterns, so pro- 





the adjacent foliage. By her departure she betrayed 
the presence of four eggs in the nest. Presently a 
shrill battle-cry—‘‘ swink-swink, swink-swink-swink ”’ 
—rang out in defiant 
accents. The irate male, 
her partner, had come on 
the scene, and drawing 
rapidly closer, joined 
company with his mate. 
He scolded me vehemently, 
and at the same _ time 
afforded an excellent and 
uninterrupted view of his 
sprightly form and deport- 
ment. Presently his wife 
showed up from her place 
of concealment, and com- 
menced to flit anxiously 
from spray to spray. In 
this way identification of 
the birds was made certain, 
and hence of the eggs and 
nest. Here, so to speak, 
presented one of 


I. 
THE NEST VIEWED FROM ABOVE. was 


: Observe the large white feathers projecting above the rim of the T ~ ‘ . 
nounced in} character that opening and curving inwards so as to screen the cavity partially from view. N ature s Own charming 
: 7% a.—Shallow area of wall. b.—Deep area of wall. c.—Tapering : : .* site 2 : 
their recognition may eineak, donee a aun. little bird-sketches; in 


become almost veiled, are 
decidedly rare. In this category I would place here 
a very remarkable nest of a chaffinch. Supposing 
it had happened that this curio had been removed, 
in the first instance, from its natural site; emptied 
of its contents (eggs in this case) ; and, furthermore, 
that no information had been given in regard to the 
identification of the builders, there is no doubt that 
the investigator would have been presented with a 
puzzling picture. But let us turn away from 
supposition and disclose the real picture, as it stands 
beautiful and untouched in “ Nature's studio.” 

I discovered the brooding female cowering low 
upon her nest; alarmed at my presence she slipped 
away noiselessly, and disappeared in an instant amid 





*«« Researches on the Mental Factor in Birds.’”’ By C. J. 
Patten. Discovery, March, 1927. 


truth a lively scene; the 

principal characters were on the move; Nature 
operated her own cinematograph ; nor had she need 
of a screen upon which to project her enticing picture. 
I found on examination, and by making measurements, 
that there was nothing unusual respecting the eggs. 
I must confess that at first sight the strange form 
of the nest seemed puzzling in no small degree. But 
for the evidence afforded by the eggs and also the 
birds themselves, I might have been a considerable 
time arriving at a correct solution of the problem. 
The scraps of lichens, neatly adjusted on the outer 
mossy wall, were characteristic, and suggested that 
the architects might have been either chaffinches or 
long-tailed titmice. Indeed, my very first impression, 
as the nest lay im situ (that is to say, before I detected 
the brooding bird), was that it belonged to the latter 
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species. This idea was strengthened when, in 
obtaining a profile view after the mother bird had 
slipped off, I thought that the opening leading into 
the interior appeared small and as if it were placed 
towards one end. However, on closer scrutiny I soon 
discovered that the resemblance was quite superficial. 
The * dome,” the oval contour, and the small circular 
entrance, all characteristic features of the nest of the 
long-tailed titmouse, were wanting. The apparent 
displacement of the opening to one end was due to 
the presence of a special thickening of the wall—a 
thickening only constructed on one side. This 
remarkable additional part was continued down- 
wards below the level of 
the floor of the nest, in 
the form of an elongated 
and tapering pendant. (See 
Fig. 2, b and c.) 

It was evidently more 
correct to regard the nest as 
one which had undergone 
very considerable modi- 
fication, in its departure 
from the cup-shaped 
type. Nevertheless it had 
retained its open form. 
In other words it was not 
roofed in; that is to say 
it was not an example 
of the dome-shaped type. 
The bottom of the cup— 
distinctly curved in the 
typically-shaped chaffinch’s 
nest—was here distinctly 
truncated, and to such an 
extent that its place was 
taken by a= perfectly 
flattened surface, constituted only by the inner or 
lining stratum. The great significance of this marked 
peculiarity in the form and construction of this part of 
the nest will be made clear presently. (See Fig. 3, d.) 

In endeavouring to put forward an explanation 
as to how this variation may have arisen, it will be 
necessary at this juncture to observe accurately the 
nesting-site selected, together with its surroundings. 
We may then return to a more detailed description 
of the form and architecture of the nest itself. For 
several years the hedgerows had not been clipped ; 
consequently, wide-spreading branches and dense 
foliage offered very suitable nesting-sites for more 
than one species. Chaffinches, being numerous in 
the district, bred freely, especially in the hawthorn. 
It happened that the year in which I discovered the 





Fic. 





nest in question, most of the hedgerows in the 
immediate neighbourhood had been closely trimmed. 
As a result, the spreading branches and screening 
foliage, in the midst of which chaffinches were wont 
to conceal their charming and snug little nurseries, 
were no longer available. Contributing, however, to 
the formation of one of the hedgerows was a holly 
bush, the smaller leaf-bearing branches of which had 
been left uncut, on account of their stunted growth. 
But from the more axial part of the bush a few stout 
branches had been sawn off. Curiously enough, on 
the flat surface of a stump from which one of these 
branches had been sawn away, the feathered architects 
selected a site for building 
operations. 

Here then the nest was 
erected, having been 
skilfully constructed and 
modified in shape in a 
most remarkable manner, 
to adapt itself to _ its 
particular position and 
foundation. The cut sur- 
face of the holly-stump was 
almost circular in outline, 
and measured eight centi- 
metres in diameter, which 
was a little less than the 
diameter of the flat under 
face of the nest. Small 
branches, bearing numerous 
leaves, screened the brood- 
ing bird. 

A more detailed des- 
cription may now be given. 
The cavity departed but 
little from the usual form. 
It displayed, however, a certain degree of untidiness 
anil want of compactness, two conditions which very 
rarely occur in the nest of the chaffinch. It gave one 
the idea that the work had been done in too hurried a 
manner. Large feathers, white in colour, and evidently 
belonging to the domestic fowl, constituted the major 
part of the lining. Several of these feathers projected, 
and by curving centripetally they curtailed the 
diameter of the rim of the opening. Consequently, 
much of the cavity was occluded from view. (See 
Fig. 1, d.) The depth of the interior reached four 
centimetres ; the diameter measured seven centi- 
metres. When the nest was viewed in profile its very 
curious shape at once arrested attention. The outside 
wall, instead of curving gradually inwards and 
downwards in order to mould off the proper shape 


~ 


THE NEST IN PROFILE. 
The uneven depth of the wall, due to thickening and downard prolongation 
of one area, is clearly seen. a.—Shallow area of wall. b.—Deep area ot 
wall. c.—Tapering pendant. 
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of the bottom of a cup, terminated in a sharply-defined 
margin which demarcated the wall from the under 
surface. Furthermore, the wall was markedly uneven 
in depth from above downwards; at one end it was 
shallow (Fig. 2, a); at the opposite end it was deep 
(Fig. 2, b). The presence of the _ curious 
thickening, already described, was responsible for 
the depth. The elongated tapering pendant, which 
reached below the level of the floor, draped a portion 
of the holly-stump, which had been jagged and 
denuded of its bark (Fig. 2, c). But by far the most 
peculiar, and at the same time instructive, features 
were revealed when the under surface was subjected 
to examination. The 
flatness in itself was quite 
remarkable. Much more 
remarkable still was the 
presence of feathers and 
other lining material, which 
could be seen from the 
outside, in other words 
from the lower aspect. 
These feathers and the rest 
of the lining materials 
were entirely unsupported 
below by moss, __ grass, 
or any other foundation 
material ! (Fig. 3, d). 

Here there seems. to 
arise a clue suggestive of 
the manner in which the 
nest may possibly have 








architects commenced operations by building a 
circumferential rampart on the cut surface of the 
holly-stump. This rampart (clearly indicated in 
Fig. 2), is represented by the vertical outer wall of 
the nest, which in order to give greater security, was 
built downwards for a short distance over the 
circumferential aspect of the stump; the tapering 
pendant already described, being the most salient 
prolongation. When this part of the building was 
erected, the birds presumably started to line the 
interior by interweaving feathers (with the admixture 
of some wool and other soft constituents), inside the 
rampart. In this way most of the soft lining materials 
were brought directly into 
contact with the smooth 
level surface of the holly- 
stump. In this particular 
case it is hardly conceiv- 
able that the _ builders 
adopted the method of 
gathering some of the lining 
material, and then working 
it into the nest before the 
foundation was completed. 
On the other hand, this 
would be quite a conceiv- 
able method to adopt if a 
cup-shaped nest were 
being constructed, having 
for its support the usual 
few slender twigs. The 
lining feathers obviously 


been constructed. No “ — could be inserted into the 

doubt the feathers of the Fic. 3. interstices of the moss and 

d f . THE UNDER SURFACE. f , h f f 

under surilace were Care- The nest viewed from the under surface, shewing the lining uncovered grass orming the oor O 
: anata - by foundation material. a.—Shallow area of wall. b.—Deep area of cS 

fully interwoven solely for wall. c.—Tapering pendant. d.—Lining composed of feathers and wool, the cup, W hile the latter 


lining purposes. In truth, 

they were arranged so as to constitute a soft ‘‘ feather- 
bed’”’ for the eggs, and later on for the nestlings. 
This bed of feathers rested directly on the cut surface 
of the holly-stump. A surface, made level and smooth 
by the saw formed a substitute for the bottom of 
the mossy cup of the typically constructed nest. As 
we might anticipate, the lining material, particularly 
the feathers, comprised a specially thick and com- 
fortable layer; thereby counteracting the ill-effects 
which would surely follow if incubation were to proceed 
in a nest, the floor of which was composed of 
hard wood. 

It seems evident, therefore, from the outset, 
that the ordinary materials utilized for the foundation 
of the bottom of the cupped-shaped nest were not 
brought into requisition. It would appear that the 


was still quite shallow. 
One could readily understand that as the wall 
grew deeper, the feathers could be applied pan 
passu to the internal face, these operations being 
carried out concomitantly, until the cup was 
completed, the final act being that of decorating the 
outside wall. But in the case of this strangely formed 
nest, it is very obvious that light and delicate 
constituents, such as feathers, morsels of wool, etc., 
if deposited upon a smooth, hard, level, surface of 
wood, devoid of a commencing mossy cavity into which 
they could be intertwined, would be blown away by 
the slightest breeze. 

Even supposing there had been a period of perfect 
calm throughout the building operations, it is difficult 
to imagine the lining materials not undergoing displace- 
ment, unless the ring-like wall—the rampart—had 
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already been completed and raised to an adequate 
height. In regard to the materials composing the nest, 
it is noteworthy that they were much the same as 
those usually employed by the chaffinch. Lichens, 
serving as decorative material, were much in evidence. 
The foundation, on which the lichens were arranged, 
was composed of a thick wall of moss interspersed 
with dry grasses. The lining, made up largely of 
feathers and wool, was separated from the foundation 
by a thin intermediate layer, consisting of fine delicate 
grasses, interwoven with hairs of horses and cattle. 


Among the Stars: A 


In conclusion, I would add with emphasis that it 
seems very difficult to deny at least some degree of 
intelligence and discrimination to the little feathered 
builders who so clearly departed from the normal 
method when constructing their nest, in order to suit 
the special requirements of a most peculiar site. Yet 
we hear of observers who lean to the idea that birds 
can profit little or nothing by experience, and are not 
able to cope to any appreciable extent with adverse 
circumstances, or even with unforeseen exigencies 
not necessarily threatening in character. 


Monthly Commentary. 


By A. C. D. Crommelin, D.Sc., F.R.A.S. 


THE FACE OF THE SKY FOR DECEMBER. 


THE chief astronomical event of the month is the opposition 
of Mars, which is nearest to the earth on 15th December, the 
distance being 54,000,000 miles. This is half as far again as 
the distance in 1924, but the increase is more than compensated 
for British observers by the planet being now so far north of 
the equator ; 1t nearly reaches 27 north at the end of December, 
and is then only 24° from the zenith in the south of England. 
The planet is at the vernal equinox of its northern hemisphere, 
so both polar caps will be visible; the northern one should 
diminish rapidly in size as the season advances. This melting 
of the polar snows can be followed with telescopes of moderate 
size. 


Nursery Rhymes. 


The brightest star occulted during December is Eta Leonis, 
which disappears at the bright limb on znd December at 
9.55 p-m., and reappears at the dark limb at 10.46 p.m. The 
chief meteor shower is the Geminids; these may be seen 
throughout the first half of the month, but reach their maximum 
on the 11th and r2th; their radiant is then 17° east of Mars, 
and 7 north of it. In observing meteors their path through 
the stars should be recorded as accurately as possible, also 
the time of appearance, and if possible the duration of flight, 
as this enables the speed to be calculated. Some people repeat 
a nursery rhyme at a uniform speed when they see a meteor, 
and estimate the duration by the number of syllables said ; 
there is not time to consult a watch. 

Forty years ago the popular writings of the late Richard 
A. Proctor helped a large number of readers to gain accurate 
ideas concerning the wonders of the heavens. His daughter, 
Miss Mary Proctor, has already brought out several volumes 
of such simple and readable character forming introductions 
A new work, *‘ The Romance of the 
its birth 
according to the tidal theory of Sir G. Darwin is described ; 


to the sun, comets, etc. 


Moon” (Harper, 7s. 6d.), deals with the moon ; 


in the same chapter many notable facts are given relating to 
bores and other tidal phenomena. The author passes on to a 
study of the moon’s surface; she accepts the volcanic theory 
of the craters, and illustrates her belief by a vivid description 
of the great eruption of Tarawera in New Zealand, and its 
etiects on the surrounding district. The two following chapters 


give a description of the chief lunar formations, both as seen 
from the earth and as they would probably appear to an observer 
on the moon. 


The Moon Rocket. 


We have a chapter on “ Fact and fiction regarding the moon 
rocket,’’ in which the author was helped by Professor Goddard. 
It seems possible that his ideas may be of use in the exploration 
of the upper air by self-recording apparatus, but quite unlikely 
that it will be possible for human beings to travel in this manner ; 
a quotation given from Professor Bickerton sums up the grave 
difficulties in the way: the travellers would get a blow at the 
start that would be fifty times as violent as the impact of a shell 
trom Big Bertha. In this connexion there is an erratum on 
p. 16060; the 1926 meeting of the British Association was at 
Oxford, not Cambridge. 

The closing chapters deal with lunar weather lore, and lunar 
folk-lore. Seeing that the author has already published 
‘Legends of the Sun and Moon,’’ I suggest that this section 
might have been abbreviated, and a little more space devoted 
to some explanation of the moon’s motions. Thus p. 18o refers 
to the well-known myth that the new moon on her back denotes 
bad weather; this would be an obviously suitable place to give 
the simple rules by which the positions of the horns of the moon 
could readily be found, if desired, for every young moon for a 
thousand years in the future. 


Philips’ Pocket Surveyor. Designed by G.C. SHERRIN. (George 
Philip & Son. 2s. 6d.). 

An illustrated booklet describing its various uses is included 
with this little instrument, which has much to commend it as 
one for the pocket except for the exposed screw. The booklet 
says that this ‘‘ pocket surveyor has been designed to occupy 
a place in the very wide gap which exists between expensive 
and highly technical instruments such as the level or the 
theodolite, etc., and nothing at all.’’ For measuring heights 
and distances, as well as for making a contoured plan of a small 
area of ground, it is a useful instrument for the smallholder ; 
but we do not think it will make an “ instant appeal ”’ to Scouts, 
Rovers and others who know ways of performing these 
measurements with less expensive articles of their ordinary 
equipment. 
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A New Route Through Finland. 


By Thorlief C. Barth. 


Since Finland has become an independent State she has planned and almost completed the construction of a 
new modern road from the railway terminus at Rovaniemi to Kirkenes on the Arctic sea-board. A Norwegian 
contributor here describes this route, in an interesting sequel to our recent article on Hammerfest. 


THE English tourist going northward along the 
Norwegian coast seldom proceeds to the east of 
Hammerfest or the North Cape. The barren coast 
of Finmark affords little of interest; the sea is wild 
and rough and there are no more islands to protect 
against the mighty waves 
of the Arctic Ocean. The 
coastal steamer is there- 
fore likely to be nearly 
empty when it reaches 
its final port Kirkenes, 
after more than a week’s 
journey from Bergen. 
Yet Kirkenes is a name 
well worth knowing, being 
now the starting-point 
for a new and highly 
interesting route through 
Finland. 

The Varangerfjord is 


TRANSPORT ON 
(he small open motor-boat, in which part of the journey was made, was often 
hauled on land to be conveyed past a waterfall. 


generally rough, and the 
seasick tourist will most 
probably find Kirkenes an uninviting port, with its 
tall chimneys and the smoke and noise of a place where 
iron-smelting is carried on. But only a few miles 
beyond stand the great and silent forests of the Pasvik 
River, accessible only along its course; and the 
impression of these almost endless woods, with the 
calm lakes of the valley illuminated by the intense 
Arctic sun, is really a wonderful one. Nowadays it is 
possible without any great expense and bodily exertion 
to penetrate what was only some years ago a terra 
incognita to the summer tourist. 

We left Kirkenes by motor-car one rainy day in 
July ; but only a very short distance inland the heavy 
clouds dispersed and soon the sun shone with that 
peculiar brightness, only known in the north, which 
imparts to everything—flowers, birds, trees and the 
whole landscape—an intense, incredible tint, the real 
attraction of the view in this ‘‘ Land of Mystery.”’ 

The new road by which we travelled was excellent, 
and in about three hours we reached the glittering 
surface of the Salmijarvi, the greatest of the lakes 
in the Pasvik valley. We were now close to the new 





THE PASVIK RIVER. 


Finnish frontier; here at Svanvik the Norwegian 
road ends. It is curious to find small farms and 
cultivated tracts of land up here where Norwegian 
farmers from the south of Norway have settled and 
try to obtain their living in this rough climate. 
Further to the south of 
Salmijarvi we _ found, 
with only few exceptions, 
no resident population. 
The Norwegian soldiers at 
Svanvik bid us farewell 
when we set out from the 
shore in a small canoe- 
shaped boat with quite 
a modern motor; and 
soon the Norwegian coast 
disappeared, for the lake 
is broad, and the Finnish 
coast but. gradually 
became distinct. In half- 
an-hour we landed at 
Salmiarvi in Finland, 
the starting-point for the new journey to the 
south. 

When the skirmishes between Finland and Kussia 
came to an end in 1920, the final treaty of peace was 
soon signed, according to which Russia ceded the new 
‘ corridor,’ known as the Petsamo district, to Finland. 
This now connects Finland with the Arctic Ocean and 
separates Norway from its former neighbour, Russia. 
Since then Finland has been busily constructing the 
great new road which was this year opened for motor 
traffic along the six-hundred-kilometre route from 
Petsamo, on the Arctic coast, southwards to 
Rovaniemi, the terminus of the Finnish railways. 
Only about fifty kilometres have not yet been 
completed between Salmijarvi and Pitkajarvi in the 
Pasvik valley. 

The inn at Salmijarvi, where we landed, was 
primitive and not at all clean, but, of course, much 
must not be expected of such a place. The eight 
beds were all occupied, and the mosquitoes 
swarmed about in myriads that night. Inciden- 
tally, night is a wrong word up here in summer ; 
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no night exists where the Midnight Sun shines as clear 
as at mid-day. We left Salmijarvi early in the morning 
in a fully-loaded open boat. The motor, however, was 
powerful, and we made good progress across the 
glittering waters. Gradually the™wind threw up a 
rough sea, which made travelling uncomfortable ; 
but the lake soon narrowed and we were in the calm 
river. 

The Salmijarvi is the largest of the long series of 
lakes which form the hundred and forty kilometre 
stretch of the Pasvik River from the point where it 
leaves Lake Enare to its estuary in the Arctic Ocean. 
Between the lakes there are waterfalls which cannot 
be passed by boats; but in order to utilize this 
mighty river, which for more than a hundred kilometres 
forms the boundary between Norway and Finland, 
the Norwegian Government has built tramways (that 
is, iron rails have been laid down and a lorry is run 
over them), thus enabling the boatmen to take the 
boat overland, launching it again on the other side 
of the waterfall. All these tramways are built on 
the Norwegian 


forest are still common. When we reached MAannika, 
the mighty waterfalls above Salmijarvi, a bear had 
just killed three cows, belonging to the Norwegian 
guardsman there, that very night. Under such 
circumstances it is not easy to settle down and make 
a living from the land, yet we found that some hardy 
people were trying to do so. 

Passing up the river we were often on the Norwegian, 
often on the Finnish, side of the boundary—the river 
being free to the craft of both nations. We were thus 
enabled to travel quickly, passing three large waterfalls 
where the motor-boat was towed on the tramway. 
Primitive as it is derailments are a common occurrence, 
and the passengers are obliged to take a lift in the 
derailed boat if they wish to proceed. At last, after 
four hours’ journey, we reached Lake Pitkajarvi where 
our boat trip was at an end. 

On the south side of this long 'ake we saw in the 
distance the blue and white Finnish flag waving 
on the roof of the pleasant looking inn which the 
Finnish Tourist League has built where the great road 

ends: and _ here 
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side of the river, = 
but the Finnish 
motor-boats' are 
now by treaty 
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MAP OF THE ROUTE. 
The black line indicates the new road, not yet completed, between Pitkajarvi and Salmajarvi. 
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stretch without interruption from Pitkajarvi south 
till we reached Ivalo on Lake Enare. 
been cut down in these woods. The old logs lie as 
they fell yesterday or a hundred years ago, and they 
remain there till they rot away whilst their silent 
comrades stand around waiting for their similar fate. 
We did not see many young trees—these are woods of 
giants, not of saplings but large tracts are rather 
more like a graveyard in appearance than a forest 
of living trees. 

For mile after mile the ground is covered with 
white moss, the food of the reindeer in winter ; 
and this cover of soft moss absorbs every sound 
and makes these woods almost uncannily silent. 
Now and again our motor climbed a hill and we had 
an outlook on to a_ grand where the 
glittering river winds 
silver shining snake. 

It is, of course, monotonous to travel for hours 
on end through uninhabited tracts like these, and 
it was a rather tired company who sought rest in the 
hostelry at Ivalo, on the edge of the enormous Lake 
Enare. This hostelry is as excellent as that at 
Pitkajirvi and we found good accommodation here 
in the heart of Lappland. 

A second day’s travel remained, and this day 
afforded us more varied scenery as we now began to 
approach the cultivated parts of Finland. We were 
still in the territory of the Lapps, however, and we 
did not reach the first real settlement at Sodankyla 
till after mid-day. This for long has been the 
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landscape 
its way on like an endless 





THE PASVIK RIVER, 


View taken above the Mannika waterfalls, showing scenery in this territory, 
The river is fenced in on both sides by fir woods 
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VIEW IN THE PETSAMO DISTRICT 


This is a typical landscape of this northern coast-line, indented with fjords. 


northernmost tract of fertile farmland. On this day’s 
journey we had to cross several broad rivers which 
were not spanned by bridges, the motor-car being 
taken across on ferries. These halts afforded the 
passengers a welcome opportunity of stretching their 
legs which, of course, grew rather numb as a result of 
the long drive in the cold. 

After nearly twelve hours’ drive we at last reached 
the top of a hill from which an astonishing panorama 
suddenly opened out. [rom east and west flowed two 
mighty rivers, the Kemiadlv and the Ounasjoki, 
meeting on a large sandy plain where fertile pasture 
land and cornfields stretch away on both sides. There 
was no bridge across the broad river and, as many 
cars were waiting their turn to be taken across by the 
steam-ferry, we waited more than _half-an-hour. 
Soon afterwards we left our bus outside the hotel at 
Rovaniemi, the smiling capital of Lappland, situated 
in the near neighbourhood. 

This town is a reallyfascinating place, lying as it does 
on the boundary between the Lapp districts and 
civilization. The railway line ends here, and when 
we entered the train the next day we knew that our 
trip through the mysterious woods of giant trees and 
Arctic wastes was atanend. This night at Rovaniemi 
was the last time that we saw the Midnight Sun, 
as the next night, at Kemi on the Bothniska Viken, 
its yellow orb sank beneath the horizon. 

From Kemi the tourist might proceed further by 
railway, either through Sweden to Stockholm or 
through Finland to Helsingsfors. In either case it is 
a railway journey of about thirty hours from Kemi, 
thus affording him an ample opportunity of reflecting 
on all the strange impressions which the long tour 
through the lands of the Midnight Sun will have 
left in his mind. 
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The Preservation of Chichester Cross. 
By A. R. Warnes, F.I.C., M.I.Chem.E. | 


Reprinted from the “‘ Mond Nickel Bulletin.”’ | 


A new use for nickel alloys has been found in the preservation of ancient structures, of which the first to be 


restored in this way is the famous Chichester Cross. 


This process offers interesting scope to architects. 





CHICHESTER Cross, in Sussex, is one of the finest—if not 
actually the finest—example of the ancient market 
cross to be found in Great Britain. Built by Bishop 
Storey as far back as 1498, it still retains an aspect 
of beauty and dignity despite the decay which has 
overtaken it. Indeed, early in this year it would 
have been difficult to discover in Great Britain a more 
striking example of a decayed memorial. In addition 
to the grievous condition, both of the surface and 
the body of the separate blocks of stone and of the 
enrichments, various whole members were quite 
unstable ; some of them might at any time have 
fallen into the road. The deplorable appearance 
of the exposed surface may be judged from the 
photograph opposite, and it is to be realized that 
only one of the eight elevations is here shown. Even 
from the street it was evident that the fabric was in a 
serious condition, but closer examination amongst 
the flying buttresses and centre shaft disclosed a 
state of dilapidation which was a source of dismay to 
everyone concerned. 

In the course of various earlier efforts at restoration 
a great weight of iron had been introduced into the 
structure in the form of dowels, cramps, ties, etc. ; 
this was specially evident in the eight flying buttresses, 
which architecturally are merely ornaments. From 
a mistaken idea that they have a structural justi- 





Fic. 2. 





fication, and because many of the stones had decayed 
badly and in places had fractured, earlier restorers 
had placed iron strap supports along the length of 
their under surfaces, as shown in Figs. 1 and 3. The 
straps were fixed by means of bolts and nuts passing 
at equidistant positions right through the buttresses 
to the upper surfaces. Rusting of the iron had 
progressed to such an extent that in places the original 
metal had all but disappeared. The rust occupying 
much more room than the metal, the stone had been 
split clean through, as shown in Fig. 1, in which 
may be seen the head of the sunken bolt whose rusting 
has caused the crack. 

A similar state of affairs was discovered in a great 
many other members, such as ramps, pinnacles, 
transoms, mullions and cappings. As a result the 
stonework of all the affected members was dangerous 
either to passers-by or to the building itself. Much 
of the stonework had been split off and later restorers 
had filled in and covered over the cracks and cavities 
with cement-sand rendering, which both directly and 
indirectly had been and still was promoting further 
decay. Tig. 1 shows the appearance when some of 
this rendering had been removed. 

Such was the situation which the author had to 
disclose. The next task was to advise as to the 
best methods to adopt to avoid further damage and 





Fic. 3. 
VARIOUS PORTIONS OF THE CROSS BEFORE AND AFTER RESTORATION: 
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to preserve as far as possible the 
existing old stonework. Previous 
experience had shown that the 
employment of some metal was 
unavoidable in such problems of 
fabric preservation, and fortunately 
this had led to very full investigation 
of the subject in question. 

The difficulty was to obtain a 
metal which in small section should 
possess considerable strength and at 
the same time resist not only normal 
atmospheric corrosion but also the 
special and varying chemical attack 
to which it will assuredly be exposed 
in such situations. A long and, it is 
considered, exhaustive series of tests 
were carried out both on _ the 
laboratory scale and under practical 
outside conditions, with every metal 
and alloy which gave any promise of 
success, as a result of which it was 
unhesitatingly decided to adopt an 
alloy specially manufactured by 
Messrs. Henry Wiggin and Co. of 
Birmingham. 

This alloy was one of nickel, 
chromium and iron, containing 
over fifty per cent of nickel, 
and it was found to possess not 
only the necessary strength, stiff- 
ness and extreme _ adaptability, 
but it also retains its valuable 

















properties, no matter what special 
treatment it receives at the hands 
of the constructional engineer. 

A few comments upon the illustra- 
tions will show the efficacy of its use. ig. 2 shows the 
top portion of one of the buttresses in its decayed con- 
dition. The dark triangular portion (spandrel) to the 
right is the brick infilling rendered over. Fig. 3 shows 
the upper portion of a buttress with the spandrel (top 
centre) cleared of brick infilling. It exhibits well the 
end of the iron support, nearly rusted away where 
it enters the central shaft. The stone decay which 
has taken place immediately above this iron is also 
clearly indicated. Fig. 4 shows a portion of one 
of the buttresses in the restored siate with the iron 
support free from it and being no longer required, 
ready to be entirely removed. It also shows how 
the original stone has been preserved in a condition 
pleasing to those who value historical monuments. 
It will be seen that this cross affords a good example 


CHICHESTER CROSS BEFORE RESTORATION. 


The deplorable condition of the stonework was partly accounted for by the use of iron in previous 
repairs. which had caused cracking and subsequent damage of the surface. 


of the value of the alloy in question for purposes of 
restoration. It has been used with equally satisfactory 
results on some of the Norman work in the precincts 
of Canterbury and in the Norman arcading at 
Boxgrove Priory. 
Restoration work, 
exhausts its architectural usefulness, and at the 


however, by no means 
moment it is being employed not only on modern 
buildings which have fallen into decay but also on 
buildings in course of construction. In addition it is 
being found of great service for the maintenance 
of plaster structures where it is important that no 
stain of any kind shall be in evidence. In the author's 
opinion this alloy opens such a wide field of possibilities 
that architects would do well to give it their most 
earnest attention. 
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The Sixpenny Library : Second Review. 


By A. R. Edge, B.A. | 


The following review deals with the scientific titles published in Benn’s Sixpenny Library since the first 


notice of this series appeared in May and June last. 


As previously, this article 1s in place of single reviews. | 





, 


‘‘ PERCEPTION and experience,’ writes Strabo, one of 
the earliest Greek geographers, “‘ alike inform us that 
the earth we inhabit is an island: since whenever 
men have approached the termination of the land, 
the sea, which we designate Ocean, has been met 
with : and reason assures us of the similarity of those 
places which our senses have not been permitted to 
survey. . . . And as to what remains unexplored 
2 ae 2 ll ee ee 

From earliest times a theory that accounted for a 
few observational facts was only reluctantly discarded 
for a later one in more perfect agreement with a wider 
experience. Especially since the lKenaissance our 
knowledge of the universe has grown by leaps and 
bounds compared to that gained in all the former ages 
in which man lived, yet no one to-day would be bold 
enough to say of any branch of knowledge what 
Strabo said of the then known world. Our manner 
of enquiry and deduction has become more critical 
through experience, which makes an up-to-date 
survey of specialized knowledge such a valuable asset 
both to the specialist and the interested general reader. 

Now, whatever the interest of the general public— 
whether archaeology or one of the many branches 
of science, literature, law, history or politics—there 
are books written specially for this series by the 
foremost brains in their subject at a price within 
everyone's purse. The arguments that one lacks 
both time and means for study is nullified by these 
and similar publications. w 


= 


Oceans and Rivers. 


In ‘“‘ Oceans and Rivers”’ Miss E. G. R. Taylot has 
given us an account both of the various ideas that man 
has held respecting his geographic environment from 
earliest historic times until the present day, and a 
scientific treatise on the basis of modern knowledge 
and of the problems of hydrography. The problems 
of the regimen, or seasonal variation, of rivers is 
discussed in detail. This has been of great importance 
from a historic standpoint, because of the ingenious 
theories brought forward by the ancients to explain 
these variations in the fertile valley of the Nile. 
Confusion was introduced by the fact that “‘ many old 
writers never realized the essential relation between 
the river and the slope of the ground which determines 


its course ; it was thought quite natural 
that a river should divide and flow in opposite 
directions, as the Nile indeed did in the delta section.”’ 
Thus the early Arabs believed the Senegal to be a 
tributary of the Nile! 

Of unusual interest is the account of the “‘River in 
Use.”” A_ river system obviously functions as an 
organic whole, but it is regrettable that in the modern 
control of waterways this fact has almost always 
been forgotten or ignored. In this the organization 
of modern civilization is far behind that of Babylon or 
‘gypt of old. Historical study has revealed that in 
these ancient kingdoms the successful use of the 
river lay altogether in unified control. Many examples 
are given to show the advantages of the desired 
international control of rivers; but from Britain itself 
we may take as an example a river where unified 
contro! would be a distinct advantage—that is, the 
Thames. Only recently has the London _ public 
become aware of the real danger of floods in the heart 
of the Metropolis as a result of the controlling authority 
of an upstream section not being responsible for the 
waters below a certain point. 


Nutrition and Dietetics. 


Nutrition, dietetics, and heredity are subjects of 
much popular interest and appeal. Topics of 
conversation, dependent on the Theory of Evolution 
for confirmatory evidence, have long been, and will 
long continue to be, the centre of much biased 
argument, to the detriment of that happy and 
contented frame of mind which is essential for 
epicurean enjoyment. Heredity, by Dr. F. A. E. Crew, 
and Nutrition and Dietetics, by Dr. Cathcart, should 
then be of even more general interest than many of 
the scientific sixpennies. Dietetics is a subject over 
which much controversy rages at the present time. 
There are competent, prominent men who advocate 
a period of semi-starvation as a panacea for all ills ; 
there are still many who stand by the roast beef 
and ale of merry England. In this, as in all other 
cases, the fad of the cranks is inevitably exploited by 
the professional ‘‘ quack,’ whereas under expert 
medical advice diet may be so modified to effect a cure. 

Dr. Cathcart clearly states that the universal 
perfect diet is a will-o’-the-wisp. 
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‘“‘ Eat all things nature doth bestow, 

It will amalgamate below, 

If the mind says it shall be so. 

But, if you once begin to doubt, 

The gastric juice will find it out : 

Calm courage conquers sauerkraut ; ”’ 
although he ends with this good advice, yet his 
quantitative analysis of the essential foodstuffs— 
proteins, carbohydrates, fats, vitamins, salts, and 
water—and their calorie value will, we feel sure, 
strengthen the arguments of some of our food cranks, 
in their own minds at least. 

Professor V. H. Mottram, in a recent address to 
a conference of the Institute of Industrial Welfare 
Workers, mentioned that no one who favoured a 
mixed diet need worry about’ vitamin-content 
or calorie value so long as the diet was plain and 
wholesome. The poorer classes who had to economize 
in food were the greatest sufferers, since cheap foods 
were bad as a dietary basis, although admirable in 
conjunction with other things. Economy on energy 
producing foods such as fat, meat, dairy produce, 
and cereals, 1s wrong. 

It is instructive to be reminded that as long as 
eighty years ago an early continental writer wrote, 
‘“ The lion is so fierce and so powerful, not only because 
it is built as a lion, but also because lion’s blood flows 
in its vessels. Lion blood is not derived from twigs 
or roots, but from meat. The cow is as quiet as she is, 
not only because she is built as a cow, but also because 
quiet grass or hay blood flows in her vessels. 
Therefore, he who has too much energy should eat 
vegetable matter like a cow, and he who has too little 
energy should eat meat like the lion.”’ 


Heredity. 


Chromosomes, insignificant though they are in 
size, are rightly classed as the most important content 
of the animal body. Each human gamete carries 
twenty-four of these infinitesimal structures, and from 
generation to generation they transmit those characters 
which make each human being what he is—athlete, 
genius, idiot, or crank. In this book, Heredity, the 
reader will learn of the growth of our knowledge in 
the transmission of hereditary characters—how the 
germ-plasm and original Mendelian theories were 
insufficient to explain the growth of our knowledge. 
At present the most important application of the new 
knowledge of inherited characters is in the realm of 
animal- and plant-breeding, but although the problems 
of agriculture are many and varied the number 
and length of experiments are small. It seems 
almost certain that permanent improvement of 
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stock cannot be effected through an improved 
environment alone. 

The problem of hereditary characteristics in the 
human race is fast coming to the fore, and it must be 
approached without reference to conventional moral 
codes or fanatical zeal on the part of the “‘ eugenic ”’ 
or religious fraternities. In almost all civilized 
countries there has been an extraordinary increase 
in the size of the population—a differential increase 
with a very large comparative increase of the less 
sturdy stocks. The inauguration of the “ Inter- 
national Union for the Scientific Investigation of 
Population Problems” in July last shows that the 
civilized nations of the world are looking ahead 
Dr. Crew will preside over one of the Commissions 
appointed by the Union on “ Differential [ertility, 
Fecundity and Sterility.”” It is interesting in this 
connexion to read of the withdrawal of thesterilization 
clause amongst others in the Mental Defectives Bill 
lately passed by the Government of New Zealand. 
Public opinion is still too conservative to be scientific. 
The solution of this problem is partly economic, but 
the desired improvement will not come until (1) the 
standard of the ideal has been shown to be biologically 
attainable ; (2) the ideal environment has been defined 
and secured; (3) mankind recognizes that man can 
and must control his own further evolution. 


Physics and Botany. 


Two further books, Introduction to Physical Science 
and Introduction to Botany fill the long-felt need for 
a brief survey of the scope of the work included in two 
more branches of science. 

To many men the conception of relativity is as a 
closed book. This may partly be due to the confused 
ideas that many have about the essential concepts 
of physics, which are here clearly defined. At 
the close of his Introduction to Physical Science 
Professor James Rice writes :—‘‘If it serves to 
awake interest and promote further study of a branch 
of human knowledge not too well cultivated by the 
layman, it will have achieved something useful.”’ 

Botanists are continuously faced with many 
problems which affect both the necessities and luxuries 
of our civilized life. The world’s annual loss from the 
scourge of plant pests has been estimated as in the 
region of {£300,000,000. The American wheat 
“failure ’’ in 1919, when almost half the crop was 
destroyed in many areas, and the pest which is now 
seriously affecting the home lavender industry, show 
the extent of an isolated epidemic. In order to 
combat this huge annual loss it is essential that the 
place of plants in the natural economy of the world 
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should be better understood by those that grow 
them——in order that the botanist may more easily gain 
the co-operation of the agriculturalist in his research 
work. This book does not quite give that desired 
outline from the growers point of view, although it 
contains much useful information for him. 


English Folklore, 


It is true, indeed, that “the proper study of 
mankind is man.” In such a study as folklore 
everyone may be an observer, even though he play 
a very humble part in collecting local data. In the 
earliest days of the study of folklore Andrew Lang 
in his Adventures Among Books states“ . . .  folk- 
lore . . . which to many seems trivial, to many 
seems dull. It may become the most attractive and 
serious of the sciences.’’ It must be remembered that 
astronomy has grown from the superstitions and 
conjectures of the astrologer, and the study of folklore 


9? 


is even yet young. 

The development of all human institutions from 
the Palaeolithic village to the U.S.S.R. often seems 
a dull story to all but a few, yet the study is full of 
surprises—folklore is a wide and interesting study 
embracing all the ancient customs of mankind. 

In English Folklore Mr. A. R. Wright limits his 
survey of the subject to that known to be surviving 
in very recent years. It may surprise many readers 
to learn of the many local festivities and rites still 
practised year by year; yet it is hardly fair to the 
reader to bring forward the case of three /unatic 
women in Nantwich spreading a rich supply of food 
beside the mummified body of their mother as an echo 
of a very ancient custom. 


Science and Reality. 


rom a survey of geometrical and astronomical 
considerations from a _ historical standpoint Dr. 
Sampson in Science and Reality passes on to a survey 
of our experiences of the universe. He quotes Lord 
Balfour in his address to the British Academy in 1925, 
who states in general terms a “string of loosely 
expressed platitudes that we can neither prove nor 
reject ’’; but which would repay perusal by everyone. 
‘“ Whatever else they may be,’ the author writes, 
“we can recognize in them the whole and sole 
philosophical armoury of the average scientific man.”’ 
There is an excellent summary of the present philoso- 
phical position to which scientific theory has brought 
us. The basis of all considerations is that no test 
can be devised that makes “the existence of other 
persons than myself’’ more than a _ hypothesis— 


workable, yet convenient. J think, and so I exist, 
in the philosophy of Descartes, is the greatest depth 
so far fathomed by any great thinker. 


Origins of Civilization. 


The Origins of Civilization, by E. N. Fallaize, Man 
in the Making, by Dr. Marett, and The Origins of 
Agriculture, by H. Peake, form three volumes of 
exceptional interest to the anthropologist. Man has 
been described as a “ tool-making’”’ animal in order 
to distinguish him from all others, although apes have 
been said to have “‘ invented ”’ tools in order to escape 
from their cages. It is extremely difficult to lay down 
any hard and fast rule or to be sure of our own opinion 
when we agree that such and such fossil skeletons are 
human or simian. The dawn of civilization broke 
with the evolution of Homo sapiens in obscure 
antiquity, and the date has, within the past few years, 
been pushed further back in the remote ages owing to 
the general acceptance of the eolithsas of human origin. 

It must be remembered that structure, function, 
and culture, interrelated in development, react one on 
the other throughout the history of a race. Achieve- 
ment in art and some primitive conception of religious 
belief mark the close of the Palaeolithic period, 
of which time we know nothing definite about man’s 
social organization. Man was then on the point of 
entering upon that stage in which he gathered from 
agriculture and domestication an increasing yield of 
food and the luxuries attendant upon a settled life. 
Mr. Fallaize has written a masterly summary. 

The Origins of Agriculture continues the story from 
this point in the history of mankind. Man cannot 
have attained to civilization until he had learnt to 
practice agriculture, resulting in a settled life in one 
place; but he need not have passed through the 
hunting and pastoral stages before he learnt to derive 
benefits from agriculture. There is a great deal of 
evidence to be adduced in favour of the origin of 
agriculture both in Asia and Africa; the writer, 
from archaeological and botanical evidence, being 
inclined to the former view; whilst the manner and 
date of its origin is still and must remain a debatable 
question. 

In Man in the Making Dr. Marett pleads for a true 
understanding of the province of anthropology by both 
its opponents and supporters. Its function is first 
and foremost to enlarge the mind—and its study must 
be carried on in order that men may become more 
civilized. The place of magic, religion, marriage, 
government, law, communications, property and 
morality are all discussed in their relation to man’s 
progress. 
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Book Reviews. 





The Shadow of the World’s Future. By Str GEORGE HANDLEY 
KNIBBS, C.M.G. (Ernest Benn. ros. 6d.). 


(Reviewed by Sir Bernard Mallet, K.C.B.) 


The problems raised by Malthus’ work which created so great 
a stir more than a hundred years ago sank more or less into 
oblivion in the nineteenth century, owing to the industrial 
revolution, the development of the vast territories of North 
America, the gold discoveries and the march of invention, which 
caused an unprecedented increase of our Western population 
and provided the means for their support with a rising standard 
of living. It is only in the last thirty years that a reaction from 
this state of feeling has set in, and increasing pressure has begun 
to show itself in a check to the process in the rise of real wages 
in Europe, in stringent immigration laws, in local occupational 
congestion and labour troubles, and in the attention drawn to 
the contrast between overcrowding in some regions and empty 
spaces in others. One of the many signs of this reaction is the 
publication of this striking little volume by Sir George Knibbs, 
sometime the Australian Commonwealth statistician, who, both 
for learning and philosophic insight, stands high among those 
who have devoted themselves to the study of population 
problems. 

The estimates which he publishes in the forefront of his book 
of the possible growth of the world’s population have startled 
the public, who, however, quickly consoled themselves with the 
thought that nothing would happen intheirtime. But nothing 
is more certain than that, if the rate of increase which has 
characterized the period since 1845 should be maintained, in 
which there is nothing improbable, the present population of 
the world will be doubled in little more than one hundred years, 
and that in this comparatively short space of time there will 
arise a situation in which the difficulties of economic adjustment 
both internal and international, pressing enough even now, will 
be immensely enhanced. Sir George Knibbs indeed considers 
that we are rapidly approaching numbers which make the problem 
‘“‘a stupendous, nay even an appalling one.’’ But though 
experts and scientists may be alive to the need of facing the 
problem, the public remains unmoved in spite of the fact that 
the growth of population has a greater effect in transforming 
the conditions of human existence than any other single factor. 
But, like the effect of the abundance or scarcity of the precious 
metals on the level of prices and wages, it operates unperceived 
by all but scientific experts, and the masses of mankind, even 
in civilized communities, remain insensible to what appears to 
them an inevitable process of nature. A book like this is 
calculated to make them enquire whether by taking thought 
man may not yet, to some extent, become master of his fate, 
and do something to avert the calamitous struggles, not only 
between national units, but between races of every colour which 
many foretell as the result of increasing pressure on the natural 
resources of the habitable globe. [or one of the first results of 
population increase will be to intensify the process by which 
throughout history the more vigorous and hardly pressed peoples 
have sought to possess themselves of the comparatively vacant 
areas on the earth’s surface. And sooner or later the question 
which Sir George has more than once formulated will have to be 
faced, whether it is better that there should be larger numbers 
and a more modest standard of living or ‘‘ fewer numbers and 
lavish living.”’ 


Sir George Knibbs has suggested many of the questions which 
call for solution in any serious study of the population question. 
What, for instance, should constitute the norm of the standard 
of living, and how should it be ascertained and measured ? 
What is the “ optimum ”’ population for any particular country, 
or for the world as a whole ? How can the data best be obtained 
for estimating the possible production of cereals and food-stufis 
on the earth’s surface ? How can the present prodigious waste 
of minerals, coal, oil, iron, etc., be controlled ? What are the 
causes, biological, economic or psychological, which underlie 
the growth or decline of human populations? The effects of 
miscegenation between different races? The truth as regards 
difference in fertility between social classes in a community 
and between different nations and races, and its probable ultimate 
results, ethical and political ? 

The important practical conclusion to which all this tends is 
the necessity for intensive study of such questions. The problems 
are much, more than sectional or national; they are rapidly 
becoming world-wide with growing interdependence and inter- 
communication ; and they can only be studied in co-operation 


with other countries. ‘‘ An international review of all the 
greater questions affecting mankind seems to be now a sine qua 
non.’ And so on. It is needless to multiply quotations. 


Nothing could time better with the work to which the experts 
from many different lands and continents have set their hands 
by the foundation last July, in Paris, of the ‘* International 
Union for the Scientific Investigation of Population Problems *’-—— 
a work with which Sir George Knibbs is himself heartily in 
sympathy. It may be added that the Union is based on national 
comnr.uttees in all the countries adhering to it, and that a British 
Population Society was accordingly formally constituted at the 
end of last October, details of which will shortly be made public. 


The Seas. Our Knowledge of Life in the Sea and How tt is Gained. 
By F. S. RusseE.t, D.S.C., B.A. and C. M. YONGE, D.Sc., 
Ph.D. (Frederick Warne & Co. 12s. 6d.). 


The two authors of “‘ The Seas ’’ are both well known for their 
researches in marine biology, and their various experiences in 
these fields form an ideal combination for the production of a 
popular introduction to the modern science of oceanography. 
Such a book was much wanted and this want is supplied in a 
most attractive and original form. The style is so simple that 
an intelligent child will enjoy it, and so much not usually found 
in text books and natural history books is included that adults, 
both laymen and specialists, will read it with pleasure and profit. 

Many volumes appear on the subject of the sea-shore in all 
aspects, but very few on the sea and its inhabitants, and although 
there is a chapter on the sea-shore the whole work is mainly to 
do with the sea. ‘‘ Our Knowledge of Life in the Sea and how 
it is Gained ”’ is the sub-title. Life in the sea, composition of 
the sea and sea bottom, tides and currents, experimental work, 
fisheries and other marine industries—all are given a certain 
amount of room, and methods of research are fully discussed. 
From the introduction we proceed to the descriptions of the 
conditions of life on the sea-shore and on the sea-bottom. 
Further chapters deal with swimming animals, drifting life, 
boring life, coral reefs, colour and phosphorescence, feeding of 
marine animals, sea water, ocean seasons, methods of oceano- 
graphical research, the sea fisheries, the shellfish industry, 
fishery research and products from the sea. 

The book is profusely illustrated by maps, diagrams and figures, 
many of them coloured and the greater part original. These 
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original photographs and drawings are excellent. To instance 
only a few of these: there is a wonderful coloured picture of a 
crab casting its skin, an actual photograph of the living animal, 
rarely caught in such an act, other beautiful photographs of 
animals on the shore, X-ray photographs of a fish and of wood 
bored by the ship-worm, and delicate colour sketches of fishes’ 
eggs and other planktonic organisms. The successful reproduc- 
tion of both coloured and uncoloured figures throughout is 
noteworthy. 

Mr. Russell’s chapter on the plankton is specially interesting 
as it is by an expert whose own work is mainly on that subject, 
and the same is to be said of Dr. Yonge’s accounts of the 
ship-worm and of the feeding of marine animals. It is, however, 
difficult to pick out good things from a work which is wholly 
good, and the reader must chose for himself from the variety 
offered. It is certain that the book gives one exactly the right 
idea of life in the sea in general and all that it embraces, showing 
that fisheries work in its broadest sense although primarily to do 
with fish in reality has to do with everything in the sea, the 
chemical constituents and floating life, the bottom life and the 
swimmers both vertebrate and invertebrate, and that as the 
plant is dependent on the salts and gases in the sea, so is the 
animal dependant on the plant. We are now beginning to 
realize what is involved in true fisheries research, and that 
marine laboratories and research vessels as well as trained 
biologists and hydrographers are needed in order to help the 
fisherman to make the most of the great industries of the seas. 


c< 


The authors, who are at present in Australia on the “ Great 
Barrier Reef Expedition,’’ are to be congratulated on the 
successful production of this valuable work which is recommended 
with every confidence to all readers of Discovery. 

MARIE V. LEBOUR. 


Buried Iveasures of Chinese Turkestan. By ALBERT VON LE 
Cog. Translated by ARTHUR BARWELL. (George Allen & 
Unwin. 18s.). 


Geographical and historical conditions have combined to 
make Turkestan one of the great archaeological treasure houses 
of the world. Within the last thirty years, the researches of 
explorers of many nationalities, but especially of Dr. Sven 
Hedin and Sir Aurel Stein, have opened up new vistas of 
knowledge of which the extent is not known even yet. Our 
information relating to the racial movements of inner Asia has 
been greatly extended, and our conceptions of its ethnical and 
political history have been profoundly modified. Over twenty 
new languages have been discovered—some of which were not 
even known by name before—in documents which preserve 
among them not merely an Aryan tongue, but one which belongs 
to the Europeans and not the Asiatic groups. An entire 
literature of an early heretical sect or religion, Manichaeism, 
which survives here alone, has been recovered, and a vast store 
of examples of Greco-bBuddhist art, retrieved from the ruined 
temples and monasteries of the desert, has revolutionized our 
knowledge and appreciation of Buddhist art. 

These are some only of the achievements of the expeditions 
of the present century, of which the general public as yet knows 
very little. The broader aspects of these discoveries have still 
to be exploited. Dr. von Le Coq’s book is therefore a welcome 
addition to the more popular of Sir Aurel Stein’s works. He 
describes two of the four German expeditions which between 
1902 and 1914 worked in the oasis of Turfan in north-eastern 
Chinese Turkestan at a point where two ancient caravan routes 


meet. His book is a well illustrated popular account of how 
and where the expeditions worked, and gives the reader a very 
good idea of general conditions, of the character of the remains 
and the types of people, while avoiding the excessive and 
technical detail which would be inappropriate in a book of 
this type. 

E. N. FALLAIZE. 


Birds and Theiy Young. By T. A. Cowarp, M.Sc. Illustrated 
by ROLAND GREEN. (Gay & Hancock. ios. 6d.). 


This volume forms a companion to “ Birds One Should Know,”’ 
written previously by the Rev. Canon Theodore Wood. Both 
are most attractive gift-books, and the name of Roland Green 
affords a guarantee of the excellence of the illustrations. The 
coloured plates are charming, and the frontispiece of ‘ Robins 
and Young’ has been happily chosen. We are struck, not only 
with the colouration and deportment of the parent-birds, but 
also with the sparkle in the eyes, and robins’ eyes do sparkle. 
A distinctive feature of the plates is the manner in which they 
are mounted on antique dark-shaded boards. To many of 
us interested in art, Roland Green’s untouched reproductions 
in black and white are perhaps even still more pleasing. Mr. 
Coward is a practised writer, crisp and vigorous in style: and 
in this volume he has kept well up to the scratch. 

Ornithology has gone and is still going apace. Nowadays 
we take a wider outlook ; consequently our studies have become 
much more popular. Books dealing with the avi-fauna of 
this or that county—perchance of two adjacent counties— 
fail, ina great measure, to grip the attention of the ornithologist 
of to-day, though they may have done so a generation ago. 
With extended knowledge (which, thanks to educationalists, 
has been inculcated in the school-boy or girl), we find ourselves 
very interested in flight, language, courtship, display ; in the 
behaviour of the infant, of backward and precocious youngsters, 
in the behaviour of the parents in defence of their offspring ; 
in battle, menace, camouflage, and decoy; in migration and 
the homing faculty ; in the scope of mentality, in profiting by 
experience, and in many other studies which offer problems most 
fascinating to follow up. Along these lines Mr. Coward has 
presented the reader with a most thoughtful general survey. 
A perusal of his delightful chapters convince us of their high 
educational value. Author, artist, publishers, and delineators, 
merit our grateful thanks. 

C. J. PATTEN. 


Spint of Delight. By GEORGE MCLEAN HARPER. WoopRoW 
Witson. Professor of English in Princeton University, 
U.S.A. (Ernest Benn. 12s. 6d.). 


Thomas Hardy once noted some lines from Thomson as an 
‘instance of a wrong (i.e. selfish) philosophy in poetry :— 
‘ Thrice happy he who on the sunless side 
Of a romantic mountain ' 
Sits coolly calm; while all the world without, 
Unsatisfied and sick, tosses at noon.’ ”’ 
Applying this standard to the writing of poetry, as well as to 
prose, the mere creation of something beautiful is not enough ; 
its full purpose is achieved only when it influences the lives 
and ideals of the artist’s fellow beings. 
Professor Harper does not expressly state this thought in 
any of his essays, which deal with great writers, their philosophy, 
and with certain of his own travels, but in all of them it is 











in 
is 
lit 
it: 
by 


lin 


cc 


ei 


Ww 


SL 


th 


ins 
nd 


ut 


has 
ey. 
igh 


ors, 


an 


to 
sh ; 


ves 


hy, 








DISCOVERY 403 





‘ 


implied. ‘‘ In all beautiful art,’’ he remarks, “ in all scientific 
discovery, in all creative activity whatsoever, the spirit of delight 
is manifest,’ yet it seems paradoxical that so much imaginative 
literature is extremely sad—‘‘ sadder,’ he hopes, “‘ than life 
itself is for most people.’’ ‘The secret, however, is revealed 
by Keats, when, in writing of Melancholy, he says :— 
“ She dwells with Beauty—Beauty that must die 

And Joy, whose hand is ever at his lips 

Bidding adieu.” 
—so confessing it vain for these writers to try to persuade us 
that they are really unhappy. 

A similar basis may be discovered in the novels of Hardy, 
who is often thought to be pessimistic and joyless. In the 
early pages of ‘‘ The Keturn of the Native’”’ he describes the 
rugged permanence of Egdon Heath, “‘ a place perfectly accordant 
with man’s nature 
commonplace, unmeaning nor tame; but, like man, slighted 





neither ghastly, hateful nor ugly; neither 


and enduring; and withal singularly colossal and mysterious 
in its swarthy monotony.” In a thought-provoking essay 
Professor Harper links Hardy with W. H. Hudson, and remarks 
that “ their relation to nature is the fundamental fact for both 
of them, the ground of their interest in life, their happiness, 
their terrors, their sympathies, their knowledge of things and 
of men, and finally of their philosophy or religion.’’ They 
could make no such distinction as Emerson, with his Puritan 
antecedents and background, between a “‘ law for thing ”’ and 
a‘‘lawforman.’’ Thus Hardy is revealed as an early interpreter 
in the realm of literature of what ecclesiastics, no less than 
scientists, are even now only beginning to perceive and preach, 
that there is no necessary conflict between religion and natural 
law. 

Another essay couples the names of Eugénie de Guérin and 
Dorothy Wordsworth, a sister each in her ditterent way and times 
living for the love ofa poet brother. Coleridge, Matthew Arnold 
and Dante are other subjects for the Professor’s pen; and ina 
concluding reference to the delightful travel sketches— 
‘“ Mycenae ’ 
appreciation must be paid to the hand of Mrs. Harper, to 
whom, the author tells us, their “ best part” is due. 


, 


and ‘ Two Old Fogies in Holland ’’—a word of 


Our Wonderful Universe. By CLARENCE AUGUSTUS CHANT, 
Professor of Astrophysic in the University of Toronto. 
(Harrap & Co. 5s.). 


Professor Chant’s book may be recommended as a delightfully 
simple, yet sound, introduction to astronomy. Among original 
points in it may be mentioned the proof of the earth’s rotation 
that is afforded by the gyro-compass; the fact is mentioned 
that this is the only form of compass available in a submarine, 
since ‘‘a magnetic compass is useless if it is completely 
surrounded by iron.’”’ The huge iron weight drawn on p. 56, 
surrounded by tiny weights, helps the mind to grasp the immense 


preponderance of the sun over the planets, while the picture 


on p. 61, “ finding the distance across a river,’ 
beginners to grasp the method of finding parallaxes. It is of 


should help 


some help to realize the huge distance of Alpha Centauri when 
we are told that while a cobweb reaching to the moon would 
weigh only ten pounds, one reaching to that star would weigh 
500,000 tons. We may add the further fact that if this mighty 
distance be represented by one inch, then Hubble’s furthest 
spiral nebulae would be six hundred miles away. 

The illustrations are excellent and include many recent 
photographs of the sun, moon, planets, nebulae, etc. Ifa word 


of criticism may be allowed, we note that the two little sky 
travellers in the picture on p. 47 are made to see more with the 
naked eye at a distance of 10,000,000,000 miles from the solar 
system than a powerful telescope would show; also it seems 
a pity to represent the “ Martians 


>” 


on p. 104 as such impossibly 
hideous creatures. Again, the high tilt of the equator of 
Neptune shown in the picture on p. 122 is wrong; it would be 
better to interchange it with the picture of Uranus on p. 120. 
There is an erratum on p. 43: on Ist January the sun is in the 
Archer, not the Scorpion. 

A. C. D. CROMMELIN. 


Great Britain. Essays in Regional Geography. By TWENTy- 
SIX AUTHORS. Edited by ALAN G. OGILVIE, O.B.E., M.A., 


B.Sc. (Cambridge University Press. 2Is.). 


This series of essays was published under the auspices of the 
British National Committee for Geography to mark the occasion 
of the twelth International Geographical Congress at Cambridge 
earlier in the year, and to present to foreign delegates a synopsis 
of British regional geography by British geographers. 

The series certainly gives strangers an excellent introductory 
account of British geography, and comprises a very readable 
volume of general interest to all who desire to know more of the 
natural resources of our Island, their distribution, the problems 
they present to etiorts made for their exploitation and their 
connexion with the problems of population and national well- 
being—as well as a very helpful guide to the serious student 
of British geography. 

The variable climate of this island, with its constituent causes, 
so detested by those who come “ from sunnier and more settled 
climes,’ is described by Mr. H. R. Mill in the opening chapter 
to avoid repetition and confusion in the following sections. 
For the purpose of description, England is divided into nineteen 
and Scotland into four sections—each mainly a geographical 
province, though the division of the English Midlands is some- 
what arbitrary. Individual geographers have described the 
region with which they are most familiar in the fullest and 
widest manner that space will allow; due attention being 
paid to the geological, historical and industrial factors of the 
region in regard to their relative importance. Though some- 
what confusing in detail, the diagrams showing the relation 
of the geology of the south-eastern region to the topography, 
agriculture, population and industry are a useful and novel 
manner of representation. 


Iconoclastes, ov the Future of Shakespeare. By HUBERT GRIFFITH. 
‘To-day and To-morrow ”’ Series. (Routledge. 2s. 6d.). 


It was quite natural that Mr. Griffith, being a dramatic critic, 
should have confined himself to the production of Shakespeare's 
plays and not have concerned himself with the critical works 
which have yet to be written measuring them with the foot rule 
of the pedant’s mind. The writer’s thesis is that although 
Shakespeare has no present on the stage, he has a future there. 
The profound tediousness of the plays as acted by long-whiskered 
” attect the 
most irritating and silly mannerisms, has killed any desire of 
the general public to go to performances of the plays unless 


> 


and ranting actors who, When they don “ costume, 


acted by a bevy of “ stars.’ 
If the works of Shakespeare are for all time they are as much 
for the present as the past, but, although essentially modern, 
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the dreariness of ‘‘ costume 
like a needle in a bundle of hay. Mr. Griffith, therefore, has to the widespread interest in wireless, there is no scarcity of 


production has hidden this quality early experiments are full of fascination. Fortunately, thanks 


made the discovery sufficiently revolutionary to be reactionary, potential experimenters, and much of the pioneer work is 
that to preserve their immortal aspect the plays should be common to both lines of progress. 

performed in modern dress. In the eighteenth century the A concise summary of the state of television at the present 
plays were performed in eighteenth-century costume, a fact time is given in the second volume, prefaced by an optimistic 
the writer omits, but even then they were not popular. Few foreword by that pioneer to whom wireless is so much indebted 


who saw the modern dress Hamlet, however, could have failed Dr. J. A. Fleming. The fact that Dr. Fleming has written the 





to be impressed by its extreme beauty. Mr. Griffith may have 
overstated his case, but intelligent modern dress productions 
will certainly have the ettect of setting new standards for the 


production of Shakespeare's plays. 


Geological Maps. Lheiy history and development with special 
vefevence to Wales. By F. J. Nortu, D.Sc., F.GS. 
National Museum of Wales and the Press Board of the 


University of Wales. Is.). 


In the Natural History of Wiltshire (16091) we find John Aubrey 
writing “I have often wished for a mappe, coloured according 
to the colours of the earths, with marks of the minerals.”’ His 
wish was not fulfilled for many years, and maps showing the 
distribution of the strata were a later development still, owing 


to the confused and speculative state of men’s ideas of the 


foreword is sufficient to guarantee the interest of the book. 
[It seems that practical results have been obtained in television, 
noctovision, colour-television and stereo-television. There are, 
it appears to the reviewer, some important basic difficulties 
vet to be surmounted before universal commercial application 
is feasible, but the ingenuity of the experimental work described 
by Mr. Dinsdale is very remarkable. His accounts are, however, 
mainly concerned with the work of Mr. Baird, and in view of 
the general title of the book, not enough emphasis is given to 
possible alternative methods. 

The autior is to be congratulated upon his successful etfort to 
condense most of the available knowledge concerning television 
into one small and very readable volume. 

V. E. PULLIN. 


sts ' ‘ wos as l, : o-d , eae - ~ ‘ i : . " Z > . ' 

earth's crust. The story of the geological map in this volume puemeaphy To-day. A Serme of Emays Camected ane heites 

is thus perforce developed alongside an account of the progress by Ek. LEROY SCHAUB. fhe Open Court Publishing Co. 
18s.). 


of geological thought and controversy. 

The student cannot gain an accurate grasp of the scientific 
problems of to-day until he is familiar with the difhculties of 
past generations; the achievements of William Smith and 
the early pioneers cannot be appreciated until the advance 
their researches etiected is realized. Such reminders of the 
past as this volume teach us to remember past controversies 
and their lesson for to-day. 

Wales contains many areas Classical in the history of geology 
and the evolution of the geological map as we see it to-day 
is illustrated solely by those areas in which many perplexing 
problems have been investigated, and to some extent solved. 

lhe complete list of published geological maps at the end of 
the volume 1s 1n itself a good bibliography for students of Welsh 


PEC log y. 


Shortly after the war, and about ‘the time that the editor of 
this volume became editor of Jhe .\/onist, arrangements were 
begun for the Sixth International Congress of Philosophy. 
In order that the journal should make some contribution to 
the success of the Congress, Schaub arranged for authoritative 
scholars to contribute surveys of the main fields of pholosophy 
especially cultivated by various linguistic groups since about 
the time of the outbreak of the war. This volume ts a collection 
of these surveys, with but slight alterations and additions, 
and first published in The /onist from April, 1926 onwards ; 
many of which were first published after the Congress. 

Apart from the fact that unforeseen circumstances prevented 
the execution of arrangements which the editor thought had 
been made for accounts of present Italian philosophy, it is 
not claimed that the present survey is without gaps. However, 
the wide field of this survey, embracing as it does accounts 


From Crystal io Television. By VYvYAN RICHARDS, (A. & C. ' | ' ! al 
Blacl of various aspects of contemporary philosophy in _ |nglish, 
slack. 5S.). 3 ¥ ae “ . 

| = = - French and German speaking countries, in Scandinavia, Kussia 

Television. By ALFRED DiInspALE. (The Television Press. | gat A ; 
pa and South America, and its high standard, make it a valuable 
Jo-}- = : : on ° _~— 

contribution towards an understanding of the difficulties arising 


[here are many amateur wireless experimenters who will be 
glad to read Mr. Richards’ little book. They will find many 
terms, familiar to them by name, cleverly and lucidly explained. 
fhe operation of wireless valves and the many ways in which 
they may be used in wireless transmission and reception are set 
forth with commendable clearness. The diagrams, of which 
there are quite a number, are well drawn and some ot them 
are very striking. 

In the introduction the author refers to gamma rays as 
belonging to a “family’’ of cathode rays—surely this is 
incorrect : cathode rays and gamma rays are entirely distinct 
and have quite a ditierent nature. 

There is a very helpful chapter on television which recites 
the difficulties encountered in the pioneer experiments and 
the methods that are being tried to overcome them. There is 
very little doubt that television has come to stay, and these 


from the philosophical isolation of the linguistic groups during 

the Great War. 

The Modern Cat: Her Mlind and Manners. By G. S. GATEs, 
Ph.D. (Macmillan. 8s. 6d.). 


The cat. as it has been for centuries, is still one of the 
commonest and most favoured of pets. 

The reader is told that the tales here recorded ‘* are intended 
for two classes of readers: those who love cats and would 
like to know more about the explanation for their actions, 
and those who may wish to obtain, through a description of 
methods employed with one animal, a first glimpse of com- 
parative psychology.” Yet the standard of this book certainly 
does not merit the given sub-title—an introduction to 


comparative psychology. 
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TO-DAY AND TO-MORROW 


2s. 6d. net each. 2s. 6d. net each, 


Details of five recent volumes of this important and diverting series appear 
low. Over a quarter of a million copies have been sold. 


EOS, or the Wider Aspects of Cosmogony 
By SIR JAMES H. JEANS, F.R.S. 
‘* No book in the series surpasses Eos in brilliance and profundity, 
for one of the best brains engaged in research gives us here the fruits of 
long labour in terms that all may understand.’’— Spectator. 


AUTOLYCUS, or the Future for Miscreant Youth 
By R. G. GORDON, M.D., D.Sc. 
‘‘ His clear and spirited presentation of the problem should rekindle 
interest in the subject and help towards legislation.’ —Times 
Educational Supplement. 


HANNO, or the Future of the Exploration 
By J. LESLIE MITCHELL. 
“His wonderful little book, in which he confutes the popular notion 
that the explorer’s task is finally fulfilled.”— Morning Post. 


EUTYCHUS, or the Future of the Pulpit 
By WINIFRED HOLTBY. 
‘* She has a light touch, a witty style, and plenty of shrewd insight. 
Delicious fun.’’—Guardian. 
‘* To that provocative series it is a quite brilliant addition.” — Universe 


ALMA MATER, or the Future of Oxford and 


Cambridge By JULIAN HALL. 

This remarkable study of modern youth describes the University as 
this generation has made it, and foresees a battle between sceptics | 
and Wellsian idealists for control of the future. 


Prospectus of the 80 volumes now tssued free on application. 


KEGAN PAUL 
Broadway House, Carter Lane, E.C.4 
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An up-to-date account of all the 

processes and problems of wireless 

science, followed by a “frame of 

reference’’ which is a concise encyclo- 

pedia of wireless history and 
knowledge. 
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THROUGH THE APENNINES G&G 
THE LANDS OF THE ABRUZZI 


Written and illustrated by ESTELLA CANZIANI. 
Royal 8vo, cloth, 25s. net. Postage 1s. A gorgeously 
illustrated book of travel. ‘“‘ A delightful book.”— 
Manchester Guardian. 

‘“* Handsome and attractive.” —Times Lit. Supp. 


STRING FIGURES 


A New Amusement for Everybody. By the late W. W. 
ROUSE-BALL, M.A. Third Edition. Crown 8vo, 
sewed, 1s. 6d. net. Postage 3d. A new edition of this 
splendid little book, revised and with a suitable piece 
of string provided. Illustrated. 


A HISTORY OF CLARE SUFFOLK 
By GLADYS A. THORNTON, Ph.D. Demy 8vo, 
cloth, 15s. net. Postage 9d. A detailed history of Clare 
and her famous woollen industry up to the end of the 
eighteenth century. Illustrated. 


RHYTHM IN HANDWRITING 


By IRENE MAGUINNESS. Crown 8vo, cloth, 3s. 6d. 
net. Postage 4d. Illustrated. An enthusiastic plea for 
better handwriting. 


MOTIVE FORCES OF THE MIND 


By ALICE RAVEN. Crown 8vo, cloth, 3s. 6d. net. 
Postage 4d. Psychology used to help people to adjust 
themselves successfully to life. 


STARCH 
Its Chemistry, Technology and Uses. By L. ETNON, 
B.Sc., and J. H. LANE, B.Sc. Demy 8vo, cloth, 12s. 6d. 
net. Postage 9d. A handbook for the Student, the 
Analyst, the Consultant, and the Technologist. Illustrated. 


PRACTICAL SEROLOGY 
By L. VIGANO. Translated by E. M. HEFFER, and 
edited by C. G. L. WOLF. Demy 8vo, cloth, 12s. 6d. 
net. Postage 6d. A complete review of immunological 
research of recent years. Illustrated. 


PRACTICAL PHYSIOLOGICAL 
CHEMISTRY 


By S. W. COLE, M.A. Demy 8vo, cloth, 16s. net. 
Postage 9d. Eighth Edition. ‘“‘ This excellent practical 
book.’’—Lancet. 


We are also publishers of 


THE ANALYST 


Monthly ts. 


Institute of Rubber Industry Transactions. Every other 
month, 4s. 6d. Journal of the National Institute of Agricul- 
tural Botany. Irregularly, 2s. 6d. Festival Theatre Review. 
Weekly, 6d. The Secretary. Monthly, 1s. Transactions 
of the Medico-Legal Society. Annually, 12s. 6d. Cambridge 
University Agricultural Society Magazine. Annually, 3s. 
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THE NATURE OF THE 
PHYSICAL WORLD 
Eddington, M.A., D.Sc., 


Demy 8vo. 125 6d net 

The author treats of the philosophical outcome of the great 
changes of scientific thought which have recently come about. 
The first eleven chapters are for the most part occupied with 
the new physical theories, with the reasons which have led to 
their adoption, and especially with the conceptions which 
seem to underlie them. In the last tour chapters the author 
considers the position which this scientitic view should 
occupy in relation to the wider aspects of human experience, 
including religion. 


CAMBRIDGE 
Fetter Lane, London, 


by A. S. F.RS. 
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Catalogue on application. Telephone : Museum 4031. 
Scientific and Technical 


Circulating Library 


Hours : 9 a.m. to 6 p.m., Sats. to 1 p.m. 
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ARABIA 
OF THE WAHHABIS 


By 
H. St. J. B. PHILBY. 


With 28 half-tone and 14 line illusirations, a coloured 
map and a plan. 31s. 6d. net. 


Glasgow Herald; “In Arabia of the Wahhabis we have a 
picture of one of the last homes of Mohammedan fanaticism 
just on the eve of developments which were to modify its 
ool ition profoundly. The book is thus an historical 

locument of the greatest value as well as a fascinating record 
of travels in one of the last ‘ dark places of the earth,’ and, 
final commendation of a most important book, it is fully illus 
trated, is provided with a really good map, and with an 
excellent index.” 
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By the same author : 

THE HEART OF ARABIA. A 
Travel and Exploration. 

63s. net. 


Recent books on the East: ’ = 

IBN SA’?OUD OF ARABIA. 

By AMEEN RIHANI. Illustrations and Maps. 
NEPAL. 

By PERCEVAL LANDON. 

2 volumes. Edition limited to 1,000 copies. 
SIAM AND CAMBODIA IN PEN 

PASTEL. 

By RACHEL WHEATCROPT, 

author. 21s. net. 
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Illustrated. Two volumes. 
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By MARY PROCTOR, F.R.A.S., F.R.Met.S. 
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| = . MARY PROCTOR, who has written so 


ably and so delightfully about comets, 
and the sun, now turns her attention 
to the moon, and the result is a fascina- 
ting volume which will give the layman 


For three-quarters of a century a sound scientific knowledge of the moon 
rT ' 9 and its functions, as well as an historical 
the Daily Telegraph has summary of various legends and theories 
maintained its unique repu- about it. Some of the chapter-headings 
: are: The Work of the Tides ; Facts 
tation for the speed and fullness and Fiction Regarding the Moon Rocket ; 
: . and Is the Moon Inhabited ? 
of its telegraphic advices on 


events of national and inter- Ilustrated. Price 75. 6d. net. 
national importance and of 
research, discovery and pro- 
gress throughout the world. 


HARPER & BROTHERS 
35 Great Russell Street, London, W.C1. 




















The brief and sketchy descrip- 


tions of world events usually 100,000 


found in the more condensed 
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taneously in the ‘ Daily Tele- 

sraph” at greater length and on SALE or HIRE 
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merit. application mentioning _ this 

issue of Diuscovery. 
On the social and _ literary LANTERN SLIDES made to 
side of the paper the freshness customers’ requirements. 


and brilliance of the contri- 
butions are recognized and 


appreciated everywhere. 
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IMPORTANT BOOKS ON CHRISTMAS GIFTS 
ARCHAEOLOGY | A FEW SUGGESTIONS 


By Sir E. A. WALLIS BUDGE, The A.B.C.OF FLIGHT 


By W. LAURENCE Le PAGE, late of the Aeronautical 
Research Staff at the National Physical Laboratory. 
150 pages, illustrated. 7s. 6d. net. Tells in simple 
understandable language the important facts about 
aeroplanes, aircraft engines and flying which the general 
reader has wanted to know for a long time. 


MATTER 
ELECTRICITY 
AND ENERGY 


The Principles of modern Atomistics and Experimental 
Results of Atomic Investigation. By WALTER 
GERLACH, Professor at the University of Tubingen. 
Translated from the second German Edition by Francis 
J. Fuchs, Ph.D. 439 pages, 118 figures. Medium 8vo. 
30s. net. 


The HUMAN HABITAT 


By ELLSWORTH HUNTINGTON. = 305 pages, fully 
illustrated. 15s. net. From the Arctic with its Eskimos 
to the African deserts and its Ba-Kalahari, Ellsworth 
Huntington tells the story of mankind adapting itself 
to a hundred different homes. He describes vividly the 
nature of each geographic zone and the characteristics 
of the people who inhabit it. You will read intimate 
accounts of the lives of many peoples—some of them 
almost incredibly strange—the Bushmen, Pigmies, 


sua 





The Monks of Kublai Khan. 


The narrative of the Chinese Monks, Sawma 
and Markos, regarding the Mongols and the 12/6 
Nestorian Church in the Thirteenth Century. 


The Book of the Cave of Treasures. 
With many plates and illustrations in the 
text. A History of the Patriarchs and the 
Kings from the Creation to the Crucifixion 
of Christ. : 10/6 
Cleopatra’s Needles. 


With 16 beautiful plates and many illus- 
trations in the text. Containing a full 10/6 
account of the great obelisks. 

NET. 


The Dwellers on the Nile. 
With 11 plates and 38 illustrations in the text 10/6 


NET. 
Babylonian Life and History. 
With Chapters on recent Excavations. 
With 10 plates and many illustrations in the 10/6 


sae nl 
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_— NET Hotentots, Eskimos, Siberians, and scores more. 
By JAMES BAIKIE, :ras. PHOTOGRAPHY : 
Egyptian Papyri and Papyrus-Hunting. ITS PRINCIPLES 
The papyri are much more than historical AND PRACTICE 
narratives of events. Some of them are 
business letters, some of them descriptive 10/6 By C B. NEBLETTE, A.R.P.S. 662 pages, 237 figures 
of travel. in line and half-tone. Royal 8vo. 30s. net. Presents 
NET. clearly, comprehensively and yet concisely the funda- 
: . mental principles of the science of photography, omitting 
A Century of Excavation in the Land nothing of primary importance necessary to an under- 
of the Pharaohs. standing of the subject, and paying particular attention 
& etnies enh aun tery dete to the proper co-ordination of the facts one to another. 
As ? vell-w s - 
ation and research in Egypt, revealing many MICROSCOPIC 
wonders of a long past and marvellously 7/6 
diameneamingechstia FRESH WATER LIFE 
NET. i 
By F. J. W. PLASKITT. 290 pages, profusely illus- 
By Prof. R. A. S. MACALISTER, = trated. 13s. 6d. net. The study of aquatic microscopy 
= LL.D., LITT.D., F.S.A. = is a never-failing source of fascinating and intellectual 
= ‘ . . = entertainment. Those taking up this hobby will find 
= A Century of Excavation In Palestine. = that the search for *‘ specimens ”’ affords the opportunity 
= = of healthy rambles in country lane and pasture. Then 
= Dr. Macalister is an explorer of world-wide = comes the delight of viewing beneath the microscope lens 
= tame, and he here gives us a new and fas- ; = these miniature wonders of Nature with their beauty 
= ng 0 neouen of discovertes uring the last 10/6 = and wealth of brilliant detail. This volume covers the 
= hundred years. = whole subject from the methods of collection to the 
= NET. = detailed classification of fresh water micro-organisms. 
- By MELVIN GROVE KYLE, - PRINCIPLES OF 
= DD.LLD. = 
= | = RADIO COMMUNI- 
= Explorations at Sodom. = CATION 
= The story of Ancient Sodom in the Light of = 
= Modern Research in which Dr. Melvin Kyle, = By JOHN H. MORECROFT, assisted by A. PINTO and 
= the famous archaeologist, writes of dis- = W. A. CURRY. 1001 pages, 83 illustrations. 37s. 6d 
= coveries made during recent explorations on = net. Second edition, revised and enlarged. SECTION 
= the site of ancient Sodom and Gomorrah, 5 / = HEADINGS Fundamental Ideas and Laws: Resis- 
= now the Dead Sea. on = tance—Inductance—Capacity—Shielding : Laws of 
= = Oscillating Circuits: General View of Radio Com- 
= NATURE = munication: Spark Telegraphy: Vacuum Tubes and 
= —_—_——_ = their Operation in Typical Circuits : Continuous-Wave 
= B W PERCIVAL WE STELL = Telegraphy : Radio Telephony : Antennae and Radia- 
= y . , = tion : Amplifiers. 
= F.L.S., F.S.A. (Scot.). = 
= ’ eg: =e 
= Every QOne’s Book of British Natural = 
= History. = Your Bookseller can obtain any 
= ar = of the above books for you on a 
= A practical and dependable guide, with = few days approval. 
= over 100 coloured and _ black-and-white 6 * = 
= illustrations. = CHAPMAN & HALL, LTD., 
= en = my pam, 
- es — R.T.S. : OF ALL BOOKSELLERS = es 
mi TRILL { ! itl TIAMIBIIILLLLLLL LLL LLL = 
QI LNUUULTUINNIUEDOND L400 000000000 000000 UUUNUTOTAE TOS tA LULLLUUOLULULURLUUSULLLUULEUUUEELL Ane NHN ——— =< == 
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FREDERICK WARNE & Co. Ltd. 


By the Leaders of the 
GREAT BARRIER REEF EXPEDITION, 1928-29. 


“The Seas’ 


Our Knowledge of Life in the Sea and how it is Gained. 

By F. S. RUSSELL, D.S.C., B.A., and C. M. YONGE, D.Sc., Ph.D. 
Pocket size, uniform with the well-known *‘ WaysipE & WoopLanpD ” Series. 
W ith 384 illustrations, 167 of which are in full colours. Price 12s. 6d. net. 

. The charm about the book is that everything is authentic, the 
feeding of marine animals, the principles of deep sea fishing, the formation 
of coral masses, the sea bottom, etc., all are vouched for, and the methods 
shown by those who have discovered them. This is a gift book which 
anyone would appreciate.” —Current Literature. 


By EDWARD CRESSY. 


Stories of Engineering Adventure 


RAILWAYS SHIPS CANALS. 

With 24 superb photographic illustrations and various diagrams in the text. 
This volume is the outcome of wireless talks given by the author, who 
describes the difficulties which attended and were overcome by the makers 
ot our pence; le railways, the wonderful progress in shipbuilding and in 
c anal making Price 7s. 6d. net. 

‘The ical is infused with the spirit of romance. It gives prominen e 
to the difficulties and dangers, and to the hardihood and courage with which 
these were faced and overcome. It reveals some of the struggles which lie 
behind those features of everyday life which are apt to be taken n for granted.”’ 


By J. TRAVIS JENKINS, D.Sc., Ph.D. 


The Fishes of the British Isles 


A Complete Pocket Guide of British Fish, both Fresh Water and Salt. 

Price 12s. 6d. net. 

‘With this volume on one’s shelf there should not be any difculty in 

identifving any species of fish to be found in or asoune the British Islands, 
and we cordially recommend it.”’— The Natural 


By B. WEBSTER SMITH. 


The World in the Past 


A Popular Account of what it contained. Price 10s. 6d. net. 
‘““An excellent little book, designed to give in simple and non-tec! nical 
language, some account of the earth and its wonders. . Inv the 
admirable illustrations the imagination of the reader will be stin aul: ited and 


the desire whetted for a further study Lhe Guardian. 


By F. D. HOLCOMBE. 


Modern ven ages 


Large Crown &vo, with phot graphi pao ogee , Cloth gilt. lolcombe’s 
work presents Sea Angling round ¢ coasts as it is to lay, with the amazing 
developments ot recent vears sed its wonderiul possit ilitie: s a sport of the 
highest character. Price 7s. 6d. net 


By T. A. COWARD, M.Sc., F z.S., M.R.0.U. 


Bird Life at oe and Abroad 


With « ther Nature ( 


ARCHIBALD THORBURN and 24 


\bservations. 


Coloured trontispie e by photoegr: al hit 


illustrations. Large Crown Svo, cloth gilt loured jacket. hie 7s. 6d. net 
With a frontispiece illustration bv ARCHIBALD THORBURN and numerous 
photographic illustrations. Large Crown Svo, cloth gilt, coloured jacket 


Price 7s. 6d. net. 


Birds of the British Isles 


Series I, I] ann III. Lach 10s. 6d. net. 
Series I and II deal exclusively with British Birds and their Eggs. Series II] 
comprises notes on the Migration and Habits and Observations on our 
Rarer Visitants. 

‘ His work is magnificent, and has the benefit of 213 reproduc 
tions from Lilford’s now most costly * Coloured Figures of the Birds of the 
British Islands,’ together with 69 often ast ynishing photographs. We know 
no better subject and no better handbook.’ Athenaeum. 


CHANDOS HOUSE, BEDFORD CRT., LONDON 


CXXXVII 

















GEORGE ALLEN & UNWIN Ltp. 


THE LIFE OF SPACE 


By MAURICE MAETERLINCK : 
lvanslation by BERNARD MIALL. Five delightful 
essays on the mysteries of Time and Space and the 


Authorized 


Fourth Dimension, on Dreams, and the isolation 
of Man and the nature of God: written with al] 


M. Maeterlinck’s graceful lucidity. 6s. 


BURIED TREASURES OF 
CHINESE TURKESTAN 


By Dr. A. VON LE COO Tvanslated by 
BARWELL. An account of the activities and 
adventures of the second and third German Turfan 
expeditions, vividly written, and excellently illus- 


ANNA 


trated with nearly 200 maps and photographs. 


18s. 


OF THE SUN 


Illustrated. 
Stevens’ 


SLAVES 
By FERDINAND OSSENDOWSKI. 
H. C. STEVENS. “ Mr. 


translation of this remarkably 


lvanslated by 
gripping writer 
is a thing for which readers of travel books should 


Sphe re. 16s. 


be grateful.”’ 


SOME TRIBAL ORIGINS, 
LAWS AND CUSTOMS 
OF THE BALKANS 


By M. EDITH DURHAM. The author, who 
is an authority on the Palkans, has here collected 
much interesting about the 
and curious customs of this out-of-the-way corner 


of ci. ilized Europe Illustrated. 20s. 


material primitive 


EXPERIMENTS WITH 
HANDWRITING 


By ROBERT SAUDER. Dr. 
three contemporary experts on handwriting, here 
demonstrates the fundamental laws, physical and 
psychological, on which the science of graphology 


is founded 2l1s. 


40, MUSEUM, STREET, LONDON, W.C.I. 


Saudek, one of the 
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LANTERN SLIDES 


Season 1928-1929 
All Lecturers and Teachers who use Scientific 
Slides should send for our Catalogue ‘‘E”’ Dy, 
100 pp. Subjects cover all branches of. 
Natural History. 
All requiring slides made from their own 
drawings, prints, or negatives should send for 
our terms. Our work is prompt, reasonable 
in price, and of the highest quality. 
FLATTERS & GARNETT, LTD. 
309, Oxford Road, Manchester 


We tt 
BOBBY & CO., LTD. 
Printers of 
FINE HALF-TONE AND 
THREF-COLOUR WORK 
QUICK SERVICE WITH EFFICIENCY 


Printers of this Magazine. 
Inquiries invited for all classes of Printing. 


Representative wil! call by appointment. 


UNION CRESCENT. — we 


Tel.: MARGATE 120 (Private Branch Exchange) 





i] 


MISCELLANEOUS ANNOUNCEMENTS. 


NVENTORS’ roo-page Guide on Patents, Designs, Trade Marks sent 
post free on receipt ot 5d. General advice and consultations gratis. 
Chatwin & Co., 253g, Gray's Inn Road, London, \W.C.1. 


AY bee ypewritten. Is. and Is. 2d. per 1,000 words. References bv 
. Permission. Miss K. Heimburger, 11 Beresteie Road, Hammer- 
smith, W.6. 


UTHORS AND COMPOSERS.—MSs. of all descriptions required by 
. Arthur H. Stockwell, Limited, Publishers, 29, Ludgate Hill, London. 
Current Lists, Advice and Booklets Free. 


()N NOTES AND NOTE BOOKS. For all who realize the value of 
making memoranda. An invaluable aid to memory. Of Booksellers, 
1 - or direct 1/2 from D. Muir, 57, Dresden Road, London, N.19. 


REINCARNATION 
THE MEMORY OF PAST LIVES 
jor free booklets send card to: 
THE THEOSOPHICAL SOCIETY (BOOKLETS) 
23 BEDFORD SQUARE, LONDON, W.C.1 


WINTER SPORTS FOR BOYS 


At LEUKERBAD. December 27 to January 11. 


At for all sports and hot swimming baths (free) ; 

cheap inclusive terms (not run for profit). Prospectus 

from Secretary, ’V ARSITIES AND PUBLIC SCHOOLS CAMPs, 
3, Wigmore Street, W.1. 








SHORTHAND - WRITING 


Technical, Scientific and General 
Meetings, Lectures and Discussions 
reported, either verbatim or con- 
densed, by expert shorthand-writers 


Telephone : 
HOLBORN 6182. 


METROPOLITAN REPORTING AGENCY, 
75, Chancery Lane, LONDON, W.C.2. 


ELECTRICAL 
MEASURING 
INSTRUMENTS 


of every description, also H.T. 
and L.T. Battery Eliminators 
and Battery Chargers. 





Descriptive Lists free from 


F. C. HEAYBERD & Co. 
8/9, TALBOT COURT, EASTCHEAP,  E.C.3 


(One minute from Monument Underground Statin). 


FOR CHRISTMAS GIFTS 


Encyclopedia Britannica 


at a Remarkable Reduction 
A Set of the Thirteenth Edition, complete in 32 volumes, printed on India 
paper, bound in green cloth. Published at £43 2s. 6d. Offered, practically 
in brand new condition, for £28, post free in Great Britain. 
Also a Set 32 volumes, in 16 double volumes, bound in green cloth. 
[hirteenth Edition. Published at £24 17s. 6d. Offered, practically in 
brand new condition, for £15. 


o t 7. e 
Natural History of British Butterflies 
By Frohawk. A complete, original, descriptive account of the life history 
ot every species occurring in the British Isles, together with their habits, 
times of appearance and localities. Illustrated with 65 accurately drawn 
coloured plates. In two handsome volumes. Published at £6 6s. net. 
Offered, in brand new condition, at £2 2s., carriage paid. 


Camouflage in Nature 


By Pyecraft. Reveals subterfuges well-nigh incredible. With 64 illus- 
trations. Published 21s. net. Offered, in brand new condition, at 13s., 
post free. 


Ye Sundial Booke 


By Henslow. Including the History of the Sundial. Sketches of over 
360 Sundials (with verses), all of which actually exist. Over 420 pages. 
Published at 21s. net. Offered,in brand new condition, at lls. 6d., post free. 


Old English Herbals 


By Rohde. Deals with an attractive and curiously neglected branch of 
garden literature from Anglo-Saxon times to the end of the seventeenth 
century. With 18 illustrations (one coloured). Published 21s. net. Offered, 
in brand new condition, at 14s. 6d., post free. 


All above sent on approval. Deferred payments arranged. (Quote offer 52. 


FOYLES FOR BOOKS 


W. & G. FOYLE, LTD., 119-125 CHARING CROSS ROAD, LONDON, W.C.2. 
(Gerrard 9310.) 


—_—_—_— — —— Se Cee 


¥/ ae) oe \o),—a le 


yam nA <)/ a nA 


oy Ka?) Saka) Sha) Saito) wae) ein BA ea) Oe Bem 








DISCOVERY CXXXix 











| The R.MS. 
|“ Hildebrand ° 


will sail from 


LIVERPOOL 


on | 
| March 12th, May 14th, | 
| July 16th, September 17th, 

November 15th. | 
mF OF | 
Visiting picturesque Portu- | 
| gal, Madeira (the Garden | 
| Island of the sea) and the 


mysterious forests of the | 
| great Amazon. 


mF 
| Less than 2d. per mile | 
- including the Cuisine 


of a First-class 
Floating Hotel. 


ay we pepe Re Eee 
R BER SR SR SR SHR 
| Christmas Greefing 
Cablegrams 
fo America 


Send your Friends a personal 
message this Year. 














SPECIALLY DESIGNED FORMS 

SPECIALLY REDUCED RATES 

DELIVERY ON CHRISTMAS DAY 
Attractive Folder giving full information 


will be sent on application to anv 
Western Union Office. 


WESTERN UNION 


TELEGRAPH COMPANY 


22 GREAT WINCHESTER SrT., Lonpon, E.C.2 
Telephone London Wall o&80o0 








| Write for Illustrated | 
Booklet of these six- | 


a e 
weeks cruises to | 


Dept. ‘* D.”’ | 


THE BOOTH LINE | 


11, Adelphi Terrace, 
LONDON - W.C.2. 


or 


Cunard Building, 
LIVERPOOL 


mM 
FARE FROM 


£90 - £120 


a 


INCLUDING ALL | 
THE ORGANIZED | 


; 


EXCURSIONS. | 





SO BS : ——— — 
QR 


as HARRISON LINE 


GAR 
aig 


as Winter in the West Indies 


BO: 


$:& “THE ISLANDS OF SUNSHINE ” 
BARBADOS, GRENADA, 
TRINIDAD, DEMERARA 


Six Weeks Round Voyages 
from £65 


For full particulars apply : 
THOS. and JAS. HARRISON, Dock House, 
Billiter Street, E.C.3, or 
J. D. HEWETT & CO. LTD., 11, (Lower) 
Regent Street, S.W.1. 
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” 7? . d : INTERNATIONAL 
The Lancet said {wx = 
£14 6s. Od. 


1/9th objective, £3 15s. 
1/12tb Homog. Oil 
Immersion 1.30 NA., £6 


The improved model International Microscope with \% Modified Abbé Condenser 
| he ith Iris Di 
two eyepieces 5/8 and 1/7 object glasses magnifies : — ae, 


£2 5s. 
up to 420 diameters. 


-. 
\ 


‘ag 

\ 
a \\v » 
oat ~*~ 


‘“ We can conscientiously recommend the International 
Microscope to all who really want a useful instrument.’ 


\ X 


Sent free in mahogany case (with lock and key) to 
any part of the world, on remittance of {14 6s. od. 


15 GOLD MEDALS; 16 GRANDS PRIX ! 


15 Gold Medals; 16 Grands Prix, have been awarded 
at International Exhibitions for our microscopes, 
optical, mathematical, philosophical, meterological and 
other scientific instruments. Write for catalogues. 


J. PILLISCHER 


Established over 80 years. 
88, NEW BOND STREET, W.1 


Telephone Cables and Telegrams wag! i 
Mayfair 3626. “Pillischer, London.” = 


“PRACTITIONER ” “COMPACT” PRISMATIC 
MICROSCOPE. BINOCULARS. 


ESTABLISHED 
1862. 





Complete 
Specifications 
on © ° . 
apoliention Neat — Rigid — _ Reliable. 
to 8 » 26 Prismatic Binocular in 
British-made Microscope. A very efficient solid leather’ sling case, as 
instrument. B illustrated nw ve £4 26 


Complete with all accessories... £7 


BAROUX & BION 


Telephone : KB Telegrams : 
City 3006 ** Bioties, Phone, London’’. 





2 Tower Royal, Cannon Street, London, E.C.4 





Printed by Bossy & Co., Lrp., Margate, and published for the Trustees by Benn Brothers, Ltd., Bouverie House, 154, 
Fleet Street, E.C.4. 1st December, 1928. 








